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NOTE. 



A LL agree that the best kind of help for pupils in 
-XJL Arithmetic and Algebra, is Self-help; that it is 
better for the learner not to know the answer to a problem, 
until he has tried his own ability to solve it. In a word, 
that it is better for him to solve a single example independ- 
ently, than a score by the help of a teacher or a Key. 

And yet it must be admitted that a majority of teachers 
desire a Key. This demand comes not only from young 
and inexperienced teachers, but from those whose char- 
acter and scholarship are above suspicion. They desire 
it, not because of their inability to solve the problems, 
nor because they shrink from labor. Their object is to 
save time, which they may devote to other branches of 
study. 

A well constructed Key will often disclose in a single 
minute the error in a pupil's work, which might consume 
half an hour of the teacher's time, if he were obliged to 
wade through a long operation. 

The plan of the work before us is to indicate in full the 
operations to be performed, and give the results ; omitting 
the minor details. It also contains many valuable sugges- 
tions as to the different methods by which certain problems 
may be solved. It is hoped teachers will find it adapted to 
their wants. 



Copyright, 1877, by Jahbs B. Thomson. 
Electrotyped by Smith & McDougal, 82 Beekman Street 
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KEY. 



EXERCISES IN NOTATION. 
Images 12, 13. 
8. 4C + d + m •— $x=zab. 

3- scd + l^^y- 

4. — + 4m = c + 6rf — lax, 

5. a — b-\-xy=. 6mn. 

6. ic — y + 4a + i — m = cd+ 15W. 

2. The quotient of twice the product of a and b divided 
by X, plus a minus b, equals the quotient of a plus b divided 
by c, plus the product of a, x, and y minus four times the 
product of c and d. 

3. The quotient of three times b plus c divided by 8, plus 
3 times X, equals 3 times the product of c and d divided by 
a, plus the product of x, y, and z minus the quotient of c 
divided by d. 

4. The quotient of 3 times a divided by 5, minus the 
product of a and x plus the product of b and c, equals the 
quotient of 4 times a minus b divided by x, plus the quotient 
of c times d divided by 4, minus 3 times x, 

5. The product of a, b, and c minus x, divided by 3 times 
dy increased or diminished by 3 times x plus 5 times y, equals 
the product of c, d, and h plus x divided by twice a, minus 
the product of x and y. 



4 ALGEBBAIC OPERATIONS. 

6. The quotient of 4 times a into x into y divided by 

5 times fl, plus the quotient of a minus b divided by x, 
equals the quotient of x plus y divided by a, minus the 
quotient of twice a plus d divided by 3 times c. 



ALGEBRAIC OPERATIONS. 



6. 



Let 

Then will 

And 

Dividing by 4, 

And 

Let 

Then will 

And 

Dividing by 5, 

And 

Let 

Then will 

And 

Dividing by 4, 

And 

Let 

Then 

And 

Adding, 

Dividing by 7, 

And 

Let 

Then will 
And 

Dividing by 4, 
And 



L! 



AnSc 



Page IS. 

X = price of the apple, 
3a; = " " " orange 
4X = 8 cents. 

X = 2 cents, apple; 
3a; = 6 cents, orange, 

X = value of the hay, 
4a; = " " " cow. 
Sx = $40. 

4X = $32, cow. ) 

X = one of the numbers, 
^x = other number. 
4X = 36. 

X = 

X = C's number of peaches, 
2X = B's " " 
4X = A's " " " 
•jx = 28. 

a: = 4, C's number; 1 
2a; = 8, B's " >• Ans. 
4X = i6, A's " ) 

X = son's age, 
3a; = father's age. 
4a; = 48. 

a; = 1 2 years, son's age ; ) 
father's age. f 



= 27- J 



Ans. 



$x = 36 



Ans. 



ALGEBRAIC OPK RATIONS. 



Bage 16. 



8. Let X = B's share of gain, 
Then will 4^ = A's " 

And S^ = *ioo- 

Dividing by 5, x = I20, B's share of gain; ) ^^^ 

And 4^ = *3o, A's " " J • 

9. Let a; = ist number. 
Then will 2X = 2d '* 
And sx = 3d " 
Adding, 6x = 90. 
Dividing by 6, x = 15, ist; | 
And 2X = 30, 2d; )■ ^W5. 

10. Let a? = value of the calf, 
Then will 8a: = " " " cow. 
And gx = $63. 

Dividing by 9, x = I7, price of calf; ) ^^^ 
And Sx = $56, " " cow. j 

11. Let X = value of bridle, 
Then will 2X = '' '' saddle, 
And 21a; = " '' horse. 
Adding 24a: = I126. 

Divid. by 24, x = $5.25, worth of bridle; \ 
And 2a; = $10.50, " " saddle; >Jw5. 

" 21a; = $110.25, " " horse. ) 

12. Let X = daughter's portion. 
Then 2a; = son's " 
And 9a; = wife's " 

" 12a; = $36000. 

Therefore, x = $3000, daughter's portion ; \ 
And 2X = $6000, son's " \ Ans. 

« 9a; = $27000, wife's • 



a 



FOliCE OF THE SIQKS. 

13. Let X = ist number, 

Then zx = 2d 

And 4a? + 5 = 3d " 

« 8a;+ 5 = 1877. 

Subt. 5 from each, %x = 1872. 
Therefore, x = 234, ist number; \ 

And 32;= 702, 2d " VJwa 

4ic + 5 = 941, 3d " ) 



1-12. Oral. 

13. fl2 + V. 

14. (a + S)«. 

15. fl + J — A 



POWERS AND ROOTS. 
rage 17. 

16. Va H- Vx. 

17. y/x — f. 



18. V^ + S2. 



ALGEBRAIC EXPRESSIONS. 
4. (a + d) ce? = 5 X 20 = 98J. 



s- 


[x — a) H-aa; + - = 4 


+ 12- 


f 2 = 18. 


6. 


a; -T- 2 + (e? — 6*) H- Sc — a; = 


3 + 1 + 12 — 6 = 10. 


7. 


rfo; + (c — a) (a — J) + a; = 


30 — 2 + 6 = 34. 


8. 


d + x{c — a) + a — x+c=: 


5+12 + 2—6 + 4=17. 




FORCE OF THE 


SIGNS. 




rage 21. 


8. 


6b — jcx + 3a. 


- I. 


60. 


9- 


toy + cxy. 


2. 
3- 


40. 

ac + Sb. 




rage 22. 


4. 
5. 


5b — 2d. 
35- 


10. 


-^-^ + a. 
22; 


6. 

7. 


24. 

ZX+ 21/ + ab. 


II. 


+ 2Z. 

xy 



AbblTIOK. 



12. 3^ + ^y + 22; X 3.V = 3^^ "F ^y + 6y^j ^^• 

. a — ft ax -—ay — bx + by , 

13. (^ - y) X — g— = ^^ ^- , A?is. 

a = s, ft = 4» c = 2, a; = 6, y = 8, and iz; = 10. 

flKC 18 - J 

14. a H 1- yiz; = 3 H -f 80 = 92, Ans. 

c 2 

7i Si. 

15. — ? — =^ + afty+2«= - + 96 + 20= 120, ^/w. 
a; — d 2 



ADDITION. 



8. 45^*^. 

9. —sgaba^. 
10. 2gl^dm\ 

12. ftc = 4. 

13. a:y = s. 



Ca86 11^ Page 25. 

16. 8a;. 

17. aht, 

18. — 12ft. 

19. — i2y. 



20. — 2m. 



C50WC J, Pofire ;5?4, 

3, 2iaft. 

4. i7a;y. 

6. — 23ftcrf. 

7. — i6a^, 

21, 6aft + i4flft + iS«* + ^6«* = 5i«*; 

— yaS — i2aft = — i9ffft; 

5iaft — i9flft = 32«ft. 
Since 32ffft = 32, .-. ab=i, Ans. 

22. bed — sbcd + A^cd + ^bcd — sbcd = 75. 
Uniting, 9ft«Z — Sbcd = ftce? = 75, Ans, 



EXAMPLES. 
rage 26. 



1. 24« + 2ft — sd. 

2. i6mn — xy + be. 

3- 3*^ 

— 7ftc + a;y — w?* 

iiftc 

9ftc 

i6ftc + ary — mn, Ans. 



4. saft — ^mn 
— aft 

3aft + 2Z 

— ^ 4aft 

gft 

4aft — smn + 22;, Ans* 
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ADDITION. 



5- z^y 

— xy -\- ah 

— yxy + i 
?>xy 

— xy 

^z^y 

i$xy + ah + ly Am. 

7. 2l(fl + J). 

8. 19c {x—y). 



9. ^aVxy. 

10. 6\/«. 

11. loVx'-^y. 

Page 27. 

13. a(7— 6d + 3rf — 3^*). 

14. (a^> + 3 — 2c— 5m)y. 

15. m(9 + ai— 7C + 3«/). 

16. x{isa—^b+c—sd+7n). 

17. (a + 4 — c)a;y. 



PROBLEMS. 

Pagre 28. 

2. Let a; = cost of ball. 
Then 2a: — 2 = " « kite. 
And 3a; — 2 = 46 cents. 
Adding 2 to each side, ^x = 48 " 

a; =16 " baU; 
And 2a; — 2 = 30 *^ kite. 

Note. — As the learner is not supposed to be acquainted with 
transposition, he should in the operation set down the number 
required to be added to each side of the equation, as seen in the 
solution of the first example. 

3. Let x = number of peaches. 



1;! 



Ans. 



Then 2a; — 3 = 

And 3a; — 3 = 75. 

Adding 3 to each side, 3a; = 78. 



pears. 



X = 26 peaches; ) . 
2a; — 3 = 49 pears, f 



And 

Let X = the less number; 

Then 5a; — 5 = the greater number. 

And 6a; — 5 = 85. 

Adding 5 to each side, 6x = 90. 

x= IS, the less No ; ) . 
5a; — 5 = 70, the greater No. f 



And 



ADDITION. 



Let X = number of boys, 

Then 2a: — 5 = " '* girls. 

And 3a; — 5 = 40. 

Adding 5 to each side, ix = 45. 



And 



... ^=i5boys;)^^^^ 
2x — s = ^5 girls, ) 



6. 44^ + 65a: — 24 = 85 

44a; + 65a; = 109 
Uniting, 109a; = 109 

a;= I, Arts. 

7. 7fl? + 2a; — 3 = 60 
Uniting, 9a: = 63 

x= 7, Ana. 

8. 4y + 2y + 5y — 7 = 70 

Uniting, 11^ = 77 

y= 7, ^W5. 

9. Let a; = B's votes. 
Then 4a: — 20 = A's " 
And 5a: — 20 = 450. 
Adding 20 to each side, 5a; = 470. 

... x= 94, B;) ^^ 
And 4a: — 20 = 356, A, ) 

10. Let X = the less number. 
Then 4a; — 3 = the greater number 
And 5a; — 3 = 177. 

Adding 3 to each side, sx = 180. 

And 4a; — 3 = 141, j 

11. 4y + 3y + 2y— 12 = 60 

Uniting, 9y = 72 

y = 8, Ans. 



10 ADDITION. 

12. Let X = price of top, 
Then 3a: — 4 = " " ball. 
And 4.C ■— 4 = 32 cents. 
Adding 4 to each side, 4a: = 36 " 

X =z Q cents: ) . 
And 3a: — 4 = 23 " ) 

13. Let X = price of bridle. 
Then 4a; — 5 = " " saddle. 
And 5a; — 5 = $40. 
Adding 5 to each side, 52? = $45. 

.-. x= *9> bridle;! ^^^^ 
And 4a; — 5 = I31, saddle, \ 

14. Let X = sum spent in A.M., 
Then 3a: — 4 = " " " p. m. 

4a; — 4 == 100 cents. 
Adding 4 to each side, 4ar = 104 " 

And 3a: — 4 = 74c., p. M., J 

16. 2a? + 5a; + 3a: — 10 = 130 
Uniting, loa; = 140 

X = 14, An8. 
Proof. 28 + 70 + 42 — 10 = 130 

17. 4a; + 3a; + 7a;— 12 = ^6 
Uniting, 14a; = 98 

X =z 7, Arts. 
Proof. 28 + 21 + 49 — 12 = ^6 

18. loa: — 4a; + 9a: — 25 = 155 ; .•. a; = 12, Ans. 
Proof. 120 — 48 + 108 — 25 = 155 

19. 15a: — 7a; — 2a; — 60 = 300 ; .'. a; = 60, Ans. 
Proof. 900 — 420 — 120 — 60 = 300 

20. 18a; — 4a; + a; — 75 = 225 ; .•. a; = 20, Ans. 
Proof. 360 — 80 + 20 — 75 = 225 



SUBTBACTIOK. 



11 



Page SI. 

4. — 62ah. 

5. igah, 

6. 272;^. 



SUBTRACTION. 

7. 43«c. 

8. 37rta;2. 

9. 5ia2^. 
10. — 442:^^. 



rage 32. 

II. 38a2J. 



12. o. 

14. 53^y- 



15. A debt is properly regarded as a negative or minus 
quantity. Hence we have to take — $50 from $100. 
Iioo — ( — I50) = $ioo + I50 = 1150, A71S. 

25. i6ab + 13c + d. 

26. a —b + c. 

Proof. — The difiFerence 
plus the subtrahend equals 
the minuend. 

a---b + c = difference. 
b — c = subtrahend. 

a = minuend. 

27. 6 (« + b). 

28. g{a — b + x). 

29. 5 (a + b). 

30. — 7(a^8 — .y). 

31. $1000 = the gain. 
Iiooo — $500 — 1 1 00 = I400, B's share. 

Then $500 + lioo = $600, A's " Aiis. 

32. If distances east be regarded as +, then those 
reckoned west must be considered as — . 



16. 


X5" 




-10° 




25°, Ans. 


17. 


$275 




— *i45 




I420, Ans. 


18. 


'4xy — 6a. 


19. 


1 3^2 + J 6am. 


20. 


iSa^ + y^ + 6a. 


21. 


isab-hd'-x—sm + sti. 


22. 


gcd—ab—2m + ^n + 4y. 


23- 


i8w2 — 23. 


24, 


122:2 _ i^x. 



East longitude, 
West « 



23" 
-37! 
60°, Am. 
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MULTIPLICATION. 



rcige 33. 

34. {2b ^c+ d) ^^ 

35. \ab — C'-d'\-x)y. 

36. a2(7-.S+ c). 

37- {ah--ic^d — m)x. 



38. 
39- 



(8 — aS + c — of) a;y. 



2ac + ^mc + dc 

(2a + iw + rf) c, -4n«. 



4, J — (c — d + 7w) = ft — c + ei — w, 

5- 5» + y — «* + 4^- 

6. 2a — [^ + c — (ic + y) — d] = 

2fl — (S+c — a: — y — d[)= • 
2fl — ft — c + x + y + d, Ans. 



Ans, 



MULTIPLICATION. 



Case I, Pcige 36. 

5. 42abc, 

6. 2^S(^hcxy, 

7. Sdmxy. 

8. 6^bcdxyz. 

9. 56aJa;y. 

10. 42acda.. 

11. $4bcdm, 

12. 6^ad/xyz, 

rage 37. 

13. Given. 

14. — 45a&a;y. 

15. 42abcd, 

16. i^2abcxy. 

17. — 4i4aSca;y. 
j8. 945^crf2:y. 



P«flre 56?. 

22. 150:3^2, 

23. 24aW. 

24. a^y\ 

25. a2^"»+». 

26. 6a;2^;2;. 
27.. i8a«*%2. 

28. 3^ = 9; 
flS = 27 ; 

27—9 = 18, 

29. 43;= 16; 
a:* = 4* = 

256 — 16 ; 

240, 

i 30. (>7?y. 

131. — iSo^^c. 



Jw5. 



256; 



^W5. ; 



Bage 39. 



32 

33. 2iaW. 

34. 406^^. 

35. — 28aW 

36. -.6a?5y8. 

37. 2iaW(^. 

38. — 28aV. 

39. X^f}^. 

Case II J Pa^e 39. 

3. 6aca^ + Sc^d, 

4. i^a^i^x—6acdx 

+ 3«^. 

5. -Wbd-\-eam 
— 2bdm^. 

6. — 15^*^ 



MULTIPLICATION. 
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Case III, Page 4:0. 



2a + b 

3^ + y 



6ax + ^bx + 2ay 4- by, Ans. 



3^ + 4y 
a — b 



^ax + 4ay — sbx — 4by, Ans. 



4b -—c 



1 2bd — zed — ^ab + ac, Ans. 



6xy — 2fl 
b + c 



6bxy — 2ab + 6cxy — 2ac, Ans, 
3a + 4S — c 



^-y 



yix + 4bx — ex — lay — ^by + ^y, Ans. 

5^ + 3y + « 
g+ 5 

50a; + lay ■\- az -\- <fix + iby + fta;, ^ws. 

icdx — 3aS 

2m — in 

\4cdmx — dabm — 2icdnx + gab?i, Ans. 

^abc + 4m 

3^ — 4y . 

24abcx + i2mx — i2abcy — i6my, Ans. 



9, 10. Given. 

11. labc'^xyz^. 

12. iia^c2^"*+". 

13. aV+". 



14. cx(fl4-^)^. 

15- scia^by. 

16. a^c (a; 4- ^)'""^". 

I 17. ^ix{a-^by. 



14 MULTIPLICATION. 



Ciise III— Continued. PtAge 41. 

20. a^ — ab + i^ 

a -\-h 



a3 — aJ^b + «^ 



21. a^^ab-\-U^ 
a^^^ab^-V^ 



a* _ flS J ^ ^2 j2 

a8J — 02^2 4. a^ 



22. a:^ 4 .^ 4 I 
x^ — x -f- I 



ic* + a:® 4- iiJ^ 

-{- oc^ -\-x -\- 1 
X^ + X^ +1, ^?w. 

23. 32)8 ^2Xt/+ S 

x^ + 2xy — 6 



3^* — 2X^y + 5ar« 

6a:8y 4^^^ + loxy 

— iSa:^ 4 j^2xy — 30 

3^* 4- /[o^y — 132^ — 4a:2y2 ^ 222:^ — 30, ^7i5. 



24. 4ax-^2ay 
6ax + ^ay 



2^h^ — i2ahcy 
\2c^xy •— 6gy 



MULTIPLICATION. 
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27. 



29. 



30- 



3^- 



d -{- bx 
d + ex 



d^ + bdx + cdx + bca^, Ans. 



^-Yxy 



— ^y — t 

ai^+ 2xy + f 
g +y 



28. flS + I 

fl +1 
a* + fl 

a^^- I 



a* + a* + a + 1, -4»a% 



a:8 + 2a:2y + a-^^^ 

x^y + 2a;y^ + y^ 

^ + 3^y + 3^y^ + y^y ^»«. 

a'^ + i" 

a^ + 20"*" + e^, Ans. 

x + y + z 
x-^y + z 
a^ + xy + xz 

xy +y^+ yz 

xz + yz + ^ 

:j^ + 2xy + 2XZ + y^ + 2yz + 2;^, -4ws. 



Notes. — i. For the details in the following examples the teacher 
is referred to the formulas in the preceding articles in the text. 
(Arts. 101-103.) 

2. The learner should be able to write the following answers by- 
means of the preceding formulas. 
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MULTIPLICATION. 



1. (« + i)(a+ i) = a^+ 2a+ i, Ans. 

2. {2a + i) (2a + i) = 4a* 4- 4« 4- I, Am. 

3. (2a — ^) (2a — *) = 4^2 — 4a5 + ^, ^n*. 

4- (a? + y) (a: + y) = a:» + 2a:y + y^, ^w«. 

5- (a? - y) (a; - y) = a* — 2a:y + j^, Am. 

6. (i + a;) (i — a;) = I — a:^, ^w«. 

7. (73^ - y) (7^2 -y) = A9f - i4J^ + fy ^ns. 

8. (4m — 3w) (4m + 3n) = i6?/i2 __ 9712^ ^n«. 

9. ix^ — y){a^-{-y)=z3^-. y\ Am. 

10. (i — 1%) (i + 7a:) =•! — 49a?«, ^w«. 

11. (4a; — i) (4a; — i) = leu^ — 8a; + I, ^W5. 

12. (5* + i) (5* + i) = 2568 + loJ + I, Am. 

13. (i — a;) (i — a:) = I — 2a; + a«, ^?i5. 

14. (i + 2a:) (i + 2a;) = I + 4a; + 4a?8, ^n5. 

15- (8^ — 3a) (8* — zd) = 64S2 — 48aS + 90?, ^/i«. 

16. {ab + C6?) (ad -f cd) = aW + 2abcd + c^d^, ^»5. 

17. (3« — 2y) (3a + 2^) = 9^2 _ 4^^ ^^25. 

18. {7^ + y){a^^y)=,^^f^ Am, 

19. (a; — y^) {x-.y^)—a? — 2xy^ + y*, Ans. 

20. (2aa -h a;) (aa^ - a;) = 40* - a:2^ ^ws. 



PROBLEMS. 




Bage 44. 


Let 


X = the number. 


Then 


2a; 

! = ''■ 

3f 2X = 72. 

X = 36, Ans. 


Multiplying by 
Dividing by 2, 


Let 


X = No. of chickens. 


Then 


3=^ = 18. 


Multiplying by 
Dividing by 3, 


4 
4* 3a; = 72. 

a; = 24 chickens, Ans, 



MULTIPLICAIION. 



1^ 



6. Let 
Then 
Multiplying 

Proof. 

7. Let 

Then 

Multiplying 
Dividing by 

8. Let 

Then 

Multiplying 
Dividing by 

9. Given 

Multiplying 
Dividing by 

10. Given 

Multiplying 
Dividing by 



by 6, 
2 X 



Page 45. 

X 
2X X 

4.^ — 32; 

X 

48 48 



II. 



Given 

Multiplying 
Dividing by 



12. Given 



Multiplying 
Dividing by 



by7> 
3. 



by 8, 
3. 



bys> 

4> 



by 4, 



by7> 

3. 



by II, 

4, 



X = 
35 _. 

7 
32: = 

X = 

» = 

8 " 

3a? 
a; 



: number. 

: 8. 

48. 

48, Ans. 

32 — 24 = 8, 

: number of army, 
: 840. 

: 5880. 

: i960, Ans. 
worth of yacht. 

$360. 

$2880. 
I960, Ans. 



4X 

5 
4X 

X 

4 

X 



= 20. 



20 X 5« 
5 X 5 = 25, Ans. 



=z 20. 



20 X 4. 
4 X 4 = 16, Ans. 



^ = 24. 



3? 

7 
3a? 

a; 



24 X 7 
8 X 7 = 56, Ans. 



^ = 28. 



4^ 
II 

4X 



28 X II. 

7 X II = 77> ^^s. 
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iliJLTIPLICATIOK". 



^^' ^^ a: =: number of apples. 

Then ^ - .o 

Multiplying by 6, 5a; = 180. 

Dividing by 5, a: = 36 apples, Ans. 



14. Let 



X = number of sheep. 

X 

f 
Mult, and dividing. 



Then 3^ 

— = 30 cows. 



^xuiu uuu uivming, a:= 70 sheep; ) 

^°^ 70 -f. 30 = 100 animals, f ^'^• 

'S- ^* a; = one part. 

Then 3« .. ^ 

— = other part 

4 
Multiplying by 4, 4^ + 3X = 112. 
Uniting terms, 7^: = 112. 

Dividing by 7, a- ^ ^^^ x 

And 5£ — r. M^- 



16. Let 
Then 



X = whole number of plums, 

X X 

- + - = number given away. 



And a; ----.= 10, number left. 

6 4 
Multiplying by 3 and 4, 

i2ar— 42:^30; = 120. 
Uniting, dividing, etc., 

« = 24 plums, Ans. 

'^* ■'^^* a? = number. 

Then ?+?=2x. 

Mult, by 3 and 6, 6a; + 3a; = 378 

Uniting, dividing, « = ^^^ j^^ 



DIVISIOK. 




\ 


X = imm 


ber. 


f 


X X 

4 6 




and 6, 


6a; — 4^; = 288. 




d dividing, 


a; = 144, 


Ai 


X 


= one part, 




2X 

T 


= the other. 




. 2X 


= 36. 





Id 



5a; = 108. 

a?= 2if;| 



a; = No. of bu. from one. 


^ = « « the other. 
7 


a;+^= 21. 


loa: = 147. 


10, X = i4i^ bushels; 1 


f= 6A « J^"*- 


DIVISION. 


13. yb. 


21. A 


14. 5^- 


22. sfi. 


15. — 6b. 


23. 4*. 


16. 7rf/. 


2a; 
24. — • 


t7. — 9«fl'. 


^ y 




26. 8aJA 


Case J, Pctflrc 4«. 


27. — 6a:2;. 


19. d^. 


28. 5a^. 


20. a:*. 


29. 7a«2^. 
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JiULTIPLICATIOir. 



13. 



14. 



IS- 



16. 



17. 



Let 

Then 

Multiplying by 6, 
Dividing by 5, 

Let 

Then 

Mult, and dividing, 
And 

Let 

Then 

And 

Multiplying by 4, 
Uniting terms. 
Dividing by 7, 

And 



X = number of apples. 
-6- = 30. 

Sx = 180. 
^ = 36 apples, An%, 

X = number of sheep. 

— = 30 cows. 

a? = 70 sheep ; ) 
70 -f- 30 = 100 animals, ) 



x + 



X = one part, 
35 
4 
3^ 



= other part 
= 28. 



4X + ^x = 112. 
yx = 112. 
a: = 16, j 
3^ 



■^»s. 



Let 
Then 



X = whole number of plums, 

X X 

- + - = number given away. 



And 



= 10, number left. 



X 

X 

3 4 
Multiplying by 3 and 4, 

12a; — 4a; — 3a; = 120. 
Uniting, dividing, etc., 

rr = 24 plums, Ans. 



Let 

Then 

Mult, by 3 and 6, 
Uniting, dividing, 



X = number. 

X . X 
3 o 

6x + ^x = 378. 

X = 42, J/w, 



DIVISIOK. 



Id 



t8. 



19. 



20. 



Let 

Then 



X = number. 

X X 

7 = 12. 

4 6 



Mult, by 4 and 6, 6a; — 4a; = 288. 

Uniting and dividing, x = 144, 

Let 
Then 

And 



Ana. 



Mult by 3, 
Dividing by 5, 

And 

Let 
Then 

And 



X = one part, 

— = the other. 
3 

s. + - = 36. 

5a: = 108. 

x= 2if;| 
2a? - V ^n«. 

X = No. of bu. from one. 

^ = « « the other. 

7 

a; + ^ = 21. 



Mult, by 7, 
Dividing by 10, 

And 



loa; = 147. 
X = i4t^ bushels; 

y= 6A " 



•-4w«. 



DIVISION. 



Ckise J, Pagre 47. 

3. 2ab. 

4. sary. 

5- 5. 
6. 20. 

7- 5«*- 

8. 35c. 

9. 4WIW. 
12. —3c. 



13. 7&- 


21. A 


14. 5^- 


22. 2«. 


15. -6J. 


23. 4*. 


16. 7rf/. 


2a; 
24. — . 


17. —gag. 


y 




26. SaJA 


Case If Page 48. 


27. — 6a:2;. 


19. d\ 


28. 5^5. 


20. a;*. 


29. 'jx^y. 



20 



DiTisioy. 



y>, abe. 

31. labc. 

32. ^j^. 

33. %a^bc. 

34. i2i^hf. 

36. 123?Z\ 

37. iim*». 



\CMeII,rage4D. 13. a« — 5/, + 2^. 

4. i» -I- C3 ^ ^ ,4. , _ 3a _ ^^Y^ 



5- 3^ + 5- 

6. 3*<^ — i + 4*- 

7. 2*^-|. 

8. —zx + y. 

9. ^+z— I. 
10- —5a— 4* + 6. 

11. ^ab-^zO' 

12. — 4J^— 3(? 
+ ax. 



15. 2a— 4^ — 5c. 

16. 2(a + &)3 

+ 3J? (a + *)2 

17. 9^— 9y. 

18. x(A — f) 

-a(*-c). 

19. 30*— 2a. 

1 20. a — a» 4- a». 



Oflwe J//, Page SI. 

3. The dividend is the square of the diyisor. 
Hence the quotient is a; + y, Ans. 

4. The solution same as Ex. 3. a — J, Ans. 

5. The dividend \» the cube of the divisor. 
Hence, a' — zab + ^, Ans, 

6. a + b) ac + bc-^ ad + bd (c + d, Ans. 

ac + be 

ad + bd 

7. a + b)ax + bx'^ad'-bd{x-'d, Ans. 

ax + bx 

— ad — bd 

8. x + 2y) 20? + jxy + 6y^ ( 2a; + 3^, Ans. 

23? + 4xy 

ixy + 6y 

9. By Art. 103, ^2 — 52 = (« + i) [a — J), and 

{a + b) {a — b) -^ {a + b) =z a — by Ans. 

10. The sohition same as Ex. 9. x -{- y, Ans. 



DIVISION. 21 

11. fl — 6 ) flS _ j8 (a^ + ab + l^y Ana. 

a% — off' 

12. 2« + 3J ) 6fl8 + 1306 + 6J2 ( 3a + 2i, -4W«. 

ist prod., 6fl2 + paJ, 2d div., 4ai + 6V, 
2d « 40^> + 6&a. 

i3« « — 3 ) fl^ — a — 6 ( a + 2, -4?is. 
ist prod., c? — 3a. 2d div., 20 — 6. 
2d " 2a — 6. 

14. {a^—^ah^+^a3!^—sfi)'T-{a—x) =1 a^—2ax+a?, Ans. 

Note, — The dividend is the cube of the divisor. 
Hence the quotient is the square of the divisor. 

15. s^ —-6) 6a^ ^ ^6 { 20^ + 40^ -^ Sx + 16, Ans, 
ist prod., 6a^ — 12a;®. 2d div., 12a:*. 

2d " 122:8—240?^. 3d " 24a:». 

3d " 242^ — 482-. 4th '' 48a; — 96. 

4th " 48a; — 96. 

16. X -{- 2 ) x^ -{- jx + 10 (x + $, Ans. 
ist prod., a^ + 2x. 2d div., 5a; + lo- 
2d " ^x -f 10. 

17. a; — 3 ) a:2_ ja; + 6 ( x— 2, Ans. 

ist prod., a^ — 3a;. 2d div., — 2a: + 6. 
2d " — 2a; 4- 6. 

18. {(^—2cx-\-x^) -7- {c—x) = c—x, Ans. (Art. 102.) 

19. {a^+2db + U^) -T- (a + S) = « + &, Ans. (Art. loi.) 

20. 22 (a — J) -T- 1 1 (a — ^) — 2 (a — J), -4w5. 



22 DIVISION. 

PROBLEMS. 
Page 51. 

1. Let X = son's age. 
Then 52: — 4 = father's age. 
And 6a; — 4 = 56 years. 
Adding 4 to each side, 6x = 60 " 
Dividing by 6, z =. 10 yrs., son; ) ^ 
And sx - 4 = 46 '' father. J ^*" 

2. Let a; = Frank's number. 
Then 3a: = John's " 
And 4a; = 60 marbles. 
Dividing by 4, a; = 15, Prank's number; ) 
And ^x = 45, John's ^' ) ^''^• 

3. Let X ■=. one, 
Then ^x = other. 
And 6a; = 72. 

a; = 12; ) 
And 5a; = 60. i 

4« Let a; = No. given to one, 

Then 4a; — 3 = « « « the other. 

And 5.T— 3 = 57 pears. 

Adding 3 to each side, 5^ = 60 '' 

And 4a; — 3 = 45. ) 

S. Let a; = No. isthad; 

Then 2a; = " 2d " 

3a; + 4 = " 3d " 
And 6a; + 4 = 190 cents. 

Subtracting 4 from each side, (>x -= 186 " 

a; = 31 cts.; ) 
And 2a; = 62 " \ A71S. 

« 3.'?^ + 4 = 97 " ) 



DXVISIOK. 23 



6. 





Pcige 52. 


Let 


X 


= nnmber of cows. 


Then 


9« 


= " " sheep. 


And 


loa; 


= 200. 


,*, 


X 


= 20 cows; ) . 
= 1 80 sheep. J 


And 


9^ 


Let 




X = less. 


Then 




3« + 3 = greater. 


And 




4^ + 3 = 57- 


Subtracting 3, 




4« = 54. 
a; = i3i less; 


And 




3a? 4- 3 = 43L greater 



r,\ 



Ans. 



8. Given 2a; + 4a? + a; — 3 = 60. 
Adding 3, yx = 6s- 

a? = 9, Ans. 

9. Let X = No. of hours each travels, 
Then . 4a? = '* " miles A " 

Sx = " « " B " 

And 'jx == 35 miles, the given distance, 

a; = 5 hours, Ans, 

10. Given 14a -f 7 = 119. 
Subtracting 7 from each side, 140 = 112. 

a = 8, -4/w. 

11. Given 2o5— 10 = 130. 
Adding 10 to each side, 2o5 = 140. 

J = 7, Ans. 

12. Let X = No. bought of each fruit, 
Then 3a: = amount paid for pears. 
And 4a: = " " " oranges, 

** 5a; = " " « bananas. 

" 12a; = 60 cents. 

,% ;?^ = 5, Ans. 







DIVISION. 


13. 


Let 


X = No. of hrs. it takes both to emp 




Then 


X 

— = part one will discharge in x hor 
20 




And 


s 


other *» a a 




U 


w 


X , 0? 

h - = I- 

20 5 




Mult, and uniting. 


25a; = 100. 








a; = 4 hours, Ans. 


14. 


Given 




, X 

a? + -= 45- 




Multiplying by 3, 


3a? + a; = 13s. 




Uniting terms. 


4a; = 135. 




Dividing by 4, 


X = 33i, Am. 


IS- 


Let 




X = number. 




Then 




f^3=*. 




Subt. 3 


from each side, - = 5. 




Multiplying by 2, 


X = 10, J»«. 


i6. 


Let 


X 


= A'b number. 




Then 


2X 


= B'b « 




And . 


3^ 


= O'b « 




it 


6x 


= 42. 




Dividing by 6, x 


= 7, A's number ; l 




And 


2X 


= 14, B's « [ ^ras 




u 


3» 


= 21, C's « ) 


17- 


If 


2x dollars 


= A's money. 




Then 


4a; " 


= B's « 




And 


8a: " 


= C's " 




• f 


14a? " 


= amount of all, An$. 



DIVISION. 25 



i8. Let * a: = ist part. 

Then 3X = 2d " 

4^ = 3d " 

And Sx = 40. 



19. 



20. 



21. 



re = s, istpart; \ 
^ = 15, 2d " > 
4a: = 20, 3d " ) 



Ans. 



Let 


X — A's nnmber. 


Then 


20? = B's ** 




35 = O's « 


And 


6z = 60. 




X -^ 10, A's nnmber; \ 




2a; =20, B's " >Ans. 




> = 3o, C's " ) 


Let 


a: = ist part. 


Then 


2a; = 2d « 




3f = 3d « 


And 


6a; = 48. 




a; = 8, istpart; J 




2a; = 16, 2d " >An8. 




3« = 24, 3d « ) 


Let 


a; = the nnmber. 


Then 


V + 5 = 23. 




4 



Subtracting 5, — = 18. 

4 
Multiplying by 4, 3a: = 18 x 4. 

Dividing by ?, a? = 6 x 4 = 24, Ans. 



14 MULTIPLICATION. 



Ckise Ill^Continued. :Page 41. 



20. a'^^ab + V^ 
a ^h 






21. a^^ab + tt^ 
a^ + ab + 1/^ 



a*' + aW + ¥, Arts. 



22. 7^ + X + I 

Q^^X +- I 



— a^s — rr^ — a; 

+ X^ + X^ I 

ic* + a? +1, Ana. 

23- 3^ — 2a?y + 5 
rr^ + 2a:y — 6 



3a;* — 2a^y H- 5ic8 

6a;*y 4X^y^ + ioa;y 

-— iSaj* + i2xy — 30 

3ir* + /^y — 1307* — 4^f + 222:^ — 30, Am. 



24. 402; — 2av 
6ax + 3ay 



240^2:2 — J 2ahcy 

24a^ — 6a2^, ^na. 



MULTIPLICATION. 



15 



25- 



27. 



29. 



30. 



3^- 



d + ex 

d^ + bdx + cdx + bca?, Ans. 

X + y 2S. c^ + I 



^-Yxy 

— ^y — f 

x^+2xy+f 

Q? + 2a?y + x'f 

xhf + 2xy^ -f y» 

a:* + i^y + 3^y^ + y*> ^»«. 



o + I 

a* + a 

a»-f I 



0* + a* + a + 1, -4»5. 



^2m _,_ ^m J» 

a^ + 2c(^lr + V^y Ans. 

x + y + z 
x^y + z 



xy 



+ : 






x% + y^ + ^^ 



ruge 43. 

Notes. — i. For the details in the following examples the teacher 
is referred to the formulas in the preceding articles in the text. 
(Arts. 101-103.) 

2. The learner should be able to write the following answers by 
means of the preceding formulas. 



16 



MULTIPLICATION. 



1. (a + i) (a + i) = a^ + 2a + i, Ans. 

2. (2a + i) (2a + i) = 4a* + 40+1, Ans. 

3. (2a — b) (2a — ft) = 4^2 — ^ab + b^, Ans, 

4. {^ + y){^ + y)=^3^+ 2xy + y% Ans. 
S- (» — y) (a; — y) = a^ — 2xy + y\ Ans. 
6. (i + ar) (i — a:) = I — 2^, Ans. 

7- (yy* — y) (7y* — y) = 49y* — i4f + y^, ^w«. 

8. (4m — 3w) (4m + 3w) = 1 6^2 — gn^, Ans. 

9- (^ — y) (a^ + y) = «* — y*, ^ns. 

10. (i — 7a:) (i + 7a;) ="i — 493:^^ Ans. 

11. (4a: — i) (4a; — i) =r i6a^ — 8a; + I, Ans. 

12. (5J + i) (s5 + i) = 25J2 + io5 + I, Ans. 

13. (i — a;)(i — a;) = I — 2a: H- a:^, A71S. 

14. (i + 2a;) (i + 2a;) = I + 4a; + 40^, Ans. 

15- (8* — 3«) (8S — 3a) = 6462 — 48a5 + ga% Ans. 

16. (ab + cd) {ab -\- cd) =z aW + 2abcd + (?d?y Ans. 

17. (3a — 2y) (3« + 2y) = 9^2 — 4^8, Ans. 

18. (a:« + y)(a;2-y) = a;*--y2, ^W5. 

19. {x-f){x-^y^)=za^-^2xy^ + y^, Ans. 

20. (2a2 + a;) (2a' — a;) = 4a* — a:^^ A71S. 



PROBLEMS. 


Page 


44. 


Let 


X — the number. 


Then 


2a; 

7 = ^^- 


Multiplying by 3, 
Dividing by 2, 


2a; = 72. 

X = 36, Ans. 


Let 


X = No. of chickens. 


Then 


4 


Multiplying by 4, 
Dividing by 3, 


3* = 72- 
2; = 24 chickens, Ans. 



MULTIPLICATION. 



1^ 



Page 45. 



6. 


Let 




X = number. 




Then 


2X 


2 




Multiplying by 6, 


4x- 


- 3a; = 48. 

X = 48, Ans. 




Proof. ^-^ 
3 


48 


-^ = 32-24 = 8. 


7. 


Let 




X = number of army. 




Then 




f = 840. 




Multiplying by 7, 




SX = 5880. 




Dividing by 3, 




a; = i960, Ans. 


8. 


Let 




X = worth of yacht. 




Then 




f = Mo. 




Multiplying by 8, 




3a? = $2880. 




Dividing by 3, 




X = $960, Ans. 


9. 


Given 




42; 

— = 20. 

5 • 




Multiplying by 5, 




4rc = 20 X 5« 




Dividing by 4, 




a; = 5 X s = 25, Ans. 


lO. 


Given 




55=20. 
4 




Multiplying by 4, 




5a; = 20 X 4. 




Dividing by 5, 




X = 4 X 4 = 16, Ans, 


II. 


Given 




f=- 




Multiplying by 7, 




3a; = 24 X 7 




Dividing by 3, 




X =z 8 X 7 = 56, -47^s. 


12. 


Given 




^ = 28. 

II 




Multiplying by 11, 




4a: = 28 X II. 




Dividing by 4, 




a; = 7 X II = 77, Ans. 
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MULTIPLES. 



14. xBtdiTldend, «•— fl*J+ 3aJ*— 3** 

€fl-Sa^b+ 4fly 
4fl?i— 2oaJ*+i6J' 



Canceling 19 J* ) ipgy— 19^ 



ad divisor, 
fld quotient, 



a—b 
a— 4J 



^7W. a — J. 



a'— 508 + 46* iBtdivlBor. 
a +4A istqnotient 



a*— 5aJ + 4J* addiyldcnd. 

a*— a5 



— 4oi+4J» 
— 4aJ+4i* 



15. [Solution given on next page.] 



3. 560*^2^8^?. 

4. Sox^y^sfi. 



MULTIPLES. 
rage 68. 

5. gocfib*(fl. 

6. 42oa*J*. 

Page 69. 



7. 3is«y«^- 

8. 84i««»y. 



12. a«-J»=:(a+J)(a-J). 

08— J»= (a2+a* + Aa) (a- J). 

(aH«J+6*) (a+6) (a-S) =a*+a«J-a5»-J*, :4n«. 

13. a;^— I =:(a;+i)(a:— i). 
2:^+22;+ 1 = ix+i)(x+i). 
(aj8+2a:+i)(a:— i) =a^+a?— a:— I, -4n«. 

14. The gr. c. d, is 2a~ i. 

(6fl^— a— i) -^ (20—1) =30+ 1. 
(2a2-j-3flf— 2) X (30+1) = 6a'+iia'— 3a— 2, ^iw. 

15. m^+in — 2 := (m— i) (wi + 2). 
Tw'*— I = (m—i) (//?*+ 7/1 + 1). 

(w*— i) (w+2) = w^ + 2W^— rn— 2, .4/W. 



OIVIBOBS. 
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I 
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11 
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1 


2d divisor ; a 
Multiply 
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BEDUCTION OF FBACTI0N8. 



REDUCTION OF FRACTIONS. 



Ckise I, Page 74. i 



sac 

6. h 
7abc^ 



7. 
8. 

9- 
lo. 



9»y 

x — y 

zy - 3 ^ 
2a; — 22j' 



Axy — b 



12. 

13- 
14. 

15- 



X 

g» — y» 
I 



2; 



a + x 

I 
a — i' 

I 



Case II, Page 75. 

2. a — ic. 

^ a 



4. J — c. 



2C» 



6. a — J. 



7. * + 



2g& 

b — a 



8. a + a? + 



a— a? 



9. 32? + 1 — ^. 
42? 



4. S^'H- 



o — c 



fl^ + 2fl^ + y + 22; 

i 2gg — a + A 

3^ "' 
39^+J« 

Ca«« IT, PaK/e 76. 

I27W2; 



2j^hx 



4ab 

^ + y' 

yx^ — 2b 



Pfige 77. 



3- — 
ac 



ab 
ac 
2ia^ 
49«' 



^-f 



^' sfi^ 2xy -\-y^ 

32(fi{x + y) 

' ^'{x + y/ 



REDUCTION OF FBACTI0N8. 



33 



Case F, Page 78. 

2CX 2bd d?x 
2dx^ 2dx' 2dx 
ac^ 2hxy 2^^ 
2(?xy^ 2^y^ 2^xy 
2fl8 + 20* zhx 



3»*+3*^' 3«* + 3** 
ay> + 2ay + y» 

' "IS"' 

2flrf fe+ ^ 



8. ^ 



3a 



M 



2Vc ^2Vd yiC'-'Sad 

tbxy bz 4a» 
2hz ' 2fo' 2b» 
ax + ay 6x + 6 y 
2X + 2y' 2a? + 2y* 

aa; + 2y ' 
a* — 2aa? + a:* 



10. 



II. 



12. 



fl> + 203? + a^ 



2. Least common multiple 



a 
Vb 



2acx 
4bcx' 



be 

X 



3. Least common multiple 

Cd __ $€^d 2X __ 

ab "" 3afc' 30 ~" 

4. Least common multiple 

a _ 6ay i __ 4 Jy 
2""i2y' 3''^' 

5. Least common multiple 

6. Least common multiple 
i6a^b 3 __ iSfl^c 



2ab 
sac 



rage 79. 

= /\ficx. 

4^ y _ fay, 

4&az;' 4c 4&ca; 

= 3aJc. 

2 Jca; xy ^bxy 

$abc* ac "" ^abc 

= i2y. 

^ _ 3^ 5_ i?5 
4""i2y' y'"i2y' 

= 4«*c 

Serf ^ __ b^ 
' 4t^c' 4bc "" 4*^^' 

= 240%. 
a; 24a; 



_^ __ 3(^c 

24C?c^ 4 24^(;' aV 240^^;' 8 240?^' 



34 REDUCTION OP FRACTIONS. 

7. Least common multiple = ibc 

4b 2bc' be "" 2bc' box zbc 

8. Least common multiple =z c^^l^. 

a + b _ {a + bY a---b _ {a - bf (j? + V 

9. Least common multiple = 6xy{x + y). 

2{x + y) _ Axy{x + y) a^ __ 6g(a; + y) 
3(« + ») 6a:y(a; + y)' aiy 6icy(a: + y)' 
ab __ aJa;y 
6 (a^ + y) "" 6a?y (x + y)* 

10. Least common multiple = aV^. 

_^ — ^ ^ __ ^ 

11. Least common multiple = ai^c'df. 

ac'^a^M' Wc""tf^^' ^""o^Wd* 

12. Least common multiple = xt^ 

%^'~ xyhi* xy "" a;y% ' xz"^ xi^' 

13. Least common multiple = iza^GX?. 

m + n _ 4gma^ + 4cna^ m — n _ 6gcm — 6a(m 
3fl? ■" i2a^ca^ * .200^ "" i2c?c3? * 

4CX "" i2a^ax? 



ADDITIOK OF FBACTI0K3. 86 

ADDITION OF FRACTIONS. 
rtige 80. 

$ac iiac Sac ^ac __ 270^ . 
"^ 2xy 2xy 2xy 2xy 2zy 

$abc sabc $aoc $aoc s^bc 

XXX 

6. 3«±i*+4«z:J* = 7«±i?^^^. 



Page 81. 

Given. 

3« ■ Jg , y_ 4S«+" a; + 2oy ^^ 
4 5 ' 3 6o ' 



I a 
II 

12 

13 
M 

15 
i6. 



g?+±+3y^8«a; + 6 + 9ay^^ 
3 2a 4 12a 

a x _ g& — gg + &g + ca? . 

2a?y a^y 2a;y 2xy ' 

2 + a? 3 + g^ _ 2g + 2flKg 4 - 3 j^ 
y ay ay ' * 

a ^* _ fl^-^ gy + gfeg + aSy . 

cd 2y* fes _ scflP + 3oay + ^bda? . 

-4- J— -f- — • - -» , .^/io* 

Z^ d ' s isdx 

a 2 n + d __ 3aA — 2 Jw — (P . 
5"" 3A ■" 3fl?^ ' 



* Fractions should be reduced to the lowest terms before reducing 
them to a common denominator. (Art. 175, ^ote.) 



36 ADDITION OP FKACTI0N8. 

TO -4 , -i6 _ -i4 + 6-i6 

'9- -^ + 7=:^- 4- =-6,Ans. 



Page Sl^-Otmtinued. 

d m^y om^by 

4. 3rf_SLM + „+L^- 



= 3<? + « + * — c — ^^-^, ^w«. 



. a . — 1/ 2a — Jv 



, , %a sbd + 2a J 
7. 3^ + y = ^^— f — . ^^. 

a-^h 3«^ — 2xy ^y^ + a-^-b . 
10. 3^ + y + ^-^=5 SL_Z_± , ^^. 

XX. - a + 5^ + ^ = a.-y-«»+6«^ -5g ^^^ 
a -^ a — 

12. 22; + 2V+ --^ = — - — ^-^—^y Am. 



3- 

4- 



SUBTRACTION OF FRACTIONS. 37 

SUBTRACTION OF FRACTIONS. 

rage 83. 

g(zbc 

a 

a d—b ay ^dm + hm . 

7. =z-^ , Ans* 

m y my 

m ^ y' my my 

€t + 3d 3^ — 2df _ 3fl + 9^— i2g + 8rf 
4 3 "" " 

12 

rage 84. 

m \ y / " m y 

hy + Jim + dm 

"" ~ ~my 

h h -^my . 
II. tw = -^ Ans. 

y y 

Note, m = — • 

y 



9 



lo. 



y Ans. 



M + ch - 
cd 

h d—b 2a +b d—b 

13. a-\ = ■ 

2323 

_ 6g + 3^ -^ 2d + 2b __ 6a + 5ft — 2 rf . 

- 6 "■ 6 ' '^^^' 



38 MULTIPLICATION OF FBACTIOK8. 

a ^ c fldf + ay — he + ac 

__ ad 4- gy — • he + ex . 
''hd^dx^bf^xy' ^^' 
X 3d 20? ^dy 2X+'idy . 

^ y 2 2y 2y 2y ' 

. x — y a — h a? — y*— 10a + loJ 
16. ; — = — ; , Ans. 

,7 ^ y-g /g-^y \ ^ 2a:^y+g a?-y.^ja 

'■ 2X3/2 3 

6a;— 3y+3c— 2a;-f2y-f6a 4a:— y4.3c+6a . 
= ^ = ^ , .^n^j. 



MULTIPLICATION OF FRACTIONS, 
Ctise I, rage 85. 

5. Cancel the denominator, h + 3d, Jti^. 

6. Cancelling, 55; x ^ = ~" ^ -^^*- 

4 
2a? — 3y / , ,v 6a:— 9cy+4dir— 6e?y 

' ISC + 4d ISC + 4d 

8. ax — X 6a; = aofe, -4n«. 

^ 2oa;+2sa;y i 4 + Sy 
10. Factor and cancel c. 

a + ai 2a^ -f 2a^h , 

- — ; — X 2ac=z — =-- , Ans. 

he + c b + I ' 

4 

IX. • ^^^^ X Xto = 8a;* + 12a;, Ans. 

2 3 

12. — T— X ; = (2a; + 3) (a — b) 



= 2aa: — zbx + 3a — 3J, ^n«. 



MULTIPLICATION OF FBAGTI0K8. 39 

13. ,_ X (d — ar) = abc, An8. 

14. Gancemng 4a;, — - — x 4a; = — - — , Ana. 

15. Gancelling Sz — 2. 

J_^ X (8« — 2) = — -^-^, -4w«. 

4, xa 4 * 

17. Cancelling y — i, 3a:(y + i) = 3«y + 3a?> -4««. 
\Z. Cancelling a? + «, ^_^ x -- j— = ^-^j^ , ^««. 



€ta«e JJ, Bages 86, 87. 

3- 6«y* 

dx 
4. — • 

«y 

5- fz^-yif 

6. — ^^ — X I = o — r > -4««. 

a -f 3a; 8 Sa + 24X 

3^ (tf + wi)c 3ca;' 

c* a; «c 

4a; y' — 2xif 2, 4a; _ y (2a; _ y) 

=Hiiy=yzL3« 



40 MULTIPLICATION OF FRACTIONS. 

12. Change the mgnB in the multiplicand, then fiictor, 
and cancel. 

4fl — aft __ 2b — 4a _ 2 (ft — 2g) , 
ft»- 2flft ■" 2flft - J» "" ft (2a - ft)' "^ 

i{b-^a) ^ (2fl^ft) ^ ft--2a ^^ 
ft (20 — ft) 6a joft ' 

13. Reduce the mixed qnantitj to a fraction; then 
cancel the x. 

ax + a + b ax _ <fe + fl^+ aft . 



^(y + a) ^ (g + y) ^ (y + »)(a? + y) 

y a? ay 

^ ay + 2a; + y» + 2y ^^ 
«y ' 

,5. ^„i? = ^Zll?, and ? + y = ^±l?; 
•^ a; X y X xjf 

x xy a^ ' 

2tfi (ifib '4-' 2(V^ 

16. Bedacing to a fraction, a + -^ = — -r — ; 

M + 2(fi soft , , . 

X -5- = aft + 4» -4fw. 



oft 



OrMe III, rage 88. 

dbc dx abdx . 

2. — X — = , Ans. 

I cy y ' 

ad b + c abd + acd . 
5. — X — ^ — = ■ , Am. 

^ I xy xy 



MULTIPLICATION OF FRACTIONS. 41 



aa m -hn tnx + nx . 

4. — X = , Ans. 

I 4fl 4 

6. 3^:2^x55 = 15^5^15^,^^. 



' I «— I a? — I 

8. Cancel i + a. 

"" X — ^ = 7^(1 — a) = 73? — 703?, ^>M. 
I I + a ^ ' 

9. Cancel a; + y. 

cfi — ff^ ac _ ao{X'^y) _ acx^acy . 
— ^— — X — 7 v — — ^-^— — — ^ _ ^tis* 

I 3(« + y) 3 3 

10. Cancel a + b. — - — x . . ,, = ^— , Ans. 

I 2 (o + J) 2 ' 

a? + I 200? 2aa:* -H 200; . 

11. — - — X -7 r = , Ans. 

I 3(a?-0 3^-3 

12. Cancel a — J. ^^V^^ ) ^ -^^^ = --^> -^'W- 

13. Cancel a; — i. ^ ^ ^ ' x ::3 = — ; — , Ans. 

^ I a:*— I a; -f I 

I* 4a + J 411 + ft 

15. Change the order of the terms in the denominator, 
and cancel i + n. 

I — n* I J 



42 MULTIPLICATION OP PKAGTI0N8. 

EXAMPLES. 

rage 88. • 

3 

1. -^^ X -^ - ^^ , ^ns. 

4 

2. Cancel y — i. x ^"^ = sa? (y + i)> -4n«. 

3. Caacel «». -^^-^- x —^ = ^^ ^^ ^S or 

xy ar xy 

^xy+jx+^+jy ^^^^ 
xy 
2ax __ 3?*_3* 3flg_ 3g^ 

^ a "" ' ac "^ c' zab" 2b^ 

2X tb $c , 

— X — X ^ = 9a:, Ans. 
I c 2b ^ 

S- lay ^ 9a -6'^^ 
2 3 

6. X — --T X 1 = Xy Ana. 

a a 4- J a — b 



Page 89. 

7. -i — :5 X — — = , Ans. 

8. ^x^==6aY,An8. 

9. Cancel « — y. 

|±| ^ ^Zl.»5y±i^ = (. + y) (, _ y) = ^_^. 

10. Cancel 8« — 2. 

40« — iQ J 5 



II. 



mvisioir 09 pbactions. 43 



ab ah db * 

(. 2€f\ 2db cfilb + 2) 2ab . J 

13. Cancel e-^- d and 2a. 

2a C -^ d \ ^ n 

14. Change the signs in the maltiplier, and cancel 
zx — y and 2. (Art. 166.) 

2X — y ^ 2y~6a; _ 2a; — y ^ 2 (y — ^x) _ y—z^ 
4X 2iPy — y» 4X yi^^ — y) 2xy * 

, 2fe _ y — fc + 2^ _ y+ic _ iib-hc) 

2ic _ y + ftg — 2»g _ y — fe _ »(ft-~g) ^ 



(» + ^Jx(*-,-^J = t^)xif^ 



c 
= y, -4n«. 



,6. ^i-x^^^ = l<^+i^.J«,. 
» — y aa; « 



DIVISION OF FRACTIONS. 
Case I, rage 90. 



6a?y 2X , 

n Tit 

, 2a* , 2a . 



44 DIVISION OP FBACTI0K6. 

8. ax + -^ =:az + xgf and 
a 

a(a + z) ^ . .V a . 
1 1* The numerator ia a square. 

Oaae II, rages 91, 92. 
a. 3 times. 
3- 5- 

^ loiaj ax aa^ J 
taby 2y 4jr* 

8. _3L X — = , Jw* 

a?— I asy a?— i 

9. X — = , Ans. 

^ X 2 2 



10. 



II. 



loao is^y 3 

oi 4 (a; 4- y) ' 



U' . , X 7-1; = ; 7, -4«^. 



lilVJSION OP ABACTIONS. 45 



13- 



^-i-ff X ^ ^ 3^4- 3y ^^ 
2j*c* axy abcxy ' 



re — a 2e? » — a 

,5. _^x-^ = — ^,^«. 
x + ff 302? 3«^ + 3fl3f 

a + b ycyt 30* + 3**' 

5& i8a6 ft 

5ft i8ad b . 
19. -2--5 X — T" = ^j" > ^^^ 

xoJjj 36arf. 4^ 
*^ i8aft ^ SJ ft ' "*•**• 



Otwa JJJ^ rage O^-^Cantinued, 

^ dm ex 
ax m + n mx + nx . 

I OJ + I a: + I 

7. -^ — X j^^ = sx^sax, Ana. 



46 l>I?IftIOtf OP ^liACtlOKd. 

a— 1 a+i a— 1 tf+i a+i 
a — I tf— I tf+i a— I a — I 

rf — 2fl + I 



I. 



2< 



3 



tf — i 



a + i 

o — p 1 a— p a — b 

*-y 

EXAMPLES. 

*iy 9xy 243a:y»' 

i<ay ^ 39« _ £4^ ^„ 
13a 2cd cd ' 

*• af — f"^ 14b x + y' 

23xyz a + b_ 2^% . 

5- ■(^+*^^ i7y»~i7y(o + *)' 



DIVISION OP FftACTIOKS. 



47 



lO. 



g + y 



-^ — i X = — , — , Ans. 

c^ — x^ 3 a-hx' 

4C^— 8g X + y _ 4g (g — 2) 

C + 2 

ac + aa 3 (^ — ic) a{c -^ x) 3 (c — r) 
3a(c> — a:»)' 



II. 



2c^ a + c 

X 



2C 



i9 Ans. 



cfi + i^ c a^ — ac + t^ 






13- 



a-J 



a-f S 



3« 
I 



, ^IM. 



(a + J) (a + 4) -" fl2 -. ^ - fl» 4. 2fl* + J« 



- (a + br ^"^^ 



X a— I 
X 



a;^— I a?+i (a:+i)(a;+i) a:^+2X+i 



, Ans. 



b(^ + b cd I + a _ bc{c -}- d) i +g 
'5' a: + aa? ^ J(c.+ 4"" a;(i + a) ^ *(<? -^ ^) 



= --, Ans. 

X 



48 SIMPLE EQUATIONS. 

SIMPLE EQUATIONS. 
rages 97, 98. 

3. Given J — c + a; = a — rf 
Transposing, xz=2a^b + c^d, Ans, 

4. Given a? + aJ — c = a+> 
Transposing, x^za + b-^ab + c, Ans. 

6. Given 3aj + a-— 6 = J — 4 + 20^ 
Transposing and uniting, x =1 2 --a + b, Ana. 

7. Given a; — 3 + ^= 2a? + a — ft 
Transposing and uniting, 

— «=— J — c + a+3 
Changing all the signs, ar = J + c — a — 3, Ans. 

NoTB.— When it is, more convenient, the unknown quantities maj 
be transpoeed mentally to the second member and the known quan- 
tities to the first member. The correct result may then be set down 
in regular order, and thus save the intermediate step of changing all 
the signs. 

5. Given 2y + Jc — orf = y + 2m — 8 
Transposing, y = ad — Sc h- 2m — 8, Ans. 

9. Given ^ab — y + d= — 2y + i7 

Transposing, y = 17 — 306 — d, Ans. 

ic. Given 4^^+27— 4a?+e? = 28— 3a;+3*A 

Transposing, 4«?+27— 28+^—36* = 4^—3^ 
Uniting, X = 4crf+d— 3JA— i, Ans. 

11. Given b + c-^AX^z^i + b — sx + d 
Transposing and uniting, a: = 32 — c + d, Ans. 

NOTB. — ^The b when transposed becomes minus, and cancels +6. 
Thus, 6—6 = o. • 

12. Given a; + 4--2a; — 3 = 3a; + 4 + 8 — 52; 
Transposing and uniting, a; = 11, Ans. 



ONE UNKNOWN QUANTITY. 49 



Bage 100. 

3. Given ^+12=^+1 

Multiplying by 5 x 3, 9^+ i8b = 20a: + 15 
Transposing and uniting, 112;= 165 

X = 15, Ans. 

4. Given = 6a; — 66 

36 

Multiplying by 6, 42: — a; = 36a: — 66 x 6 

Transposing and uniting, 33a: = 66 x 6 
Dividing by coefficient, x z= 2x6 

a: = 12, Ans. 

5. Given ^ + I = 35 - a; 

Multiplying by 10, 4a; + 6 = 350 — loa: 

Transposing and uniting, 14a; = 344 
Dividing by coefficient, x = 24^, Ans. 

7. Given — F~ = ~d 
Multiplying by dx, 4ad — 5 Jrf = — 3Ja; 

Transposing, 3*^ = 5*^ — 4««^ 

sSrf — 4ad . 
Dividing by coefficient, x = -^ , Ans. 

nx 2b + c 

8. Given 3a; — — = a ^^ 

Mult, by 10, 30a; — 14a; = io« — 2 J — c 

Uniting the terms, i6aj = loa — 2S — c 

_ . 10a — 2b — c . 

Dividing by coet, x = -^— — , Ans. 

X ^x 15 

9. Given -^ + 3+7-^ 

Multiplying by 24, —24a; + Sx -{- 18a; = 15 
Uniting, 2a; = 15 

Dividing, ^ = 7h' ^^^' 

3 



I '.1 1k1 



I S^ 



^ = S* 



t:-i^a 



X — I 



I.- 

X: 



^n^ ^ = 5i 

---- = ^-iA 

^r ^r 4X 10 
Ti .1.11.^ i:: • r^x = ^ — 58 

X =: — I^ AhS. 



t-r^HL 



^r . rj X 



¥1. 



Ur IgTTK. 



LlL-rOiT !T i. 



17, Grraa 



— = S 

s 

X=: IX, ^i««. 

l6x := I5X-I- 60 

X =: 60, Ams^ 



t>,^ Giren 



TTriitrng aiid mult by 2, 



rx — 4 = - + « 

4r = x + i« 

X = 4, Ahs. 



ONE UKKNOWK QUANTITY. 63 

19- Given ^ + ^^,^^^+1^^ 

4 5 5 

Transposing, ^ + - = 19 

Clearing of fractions^ i5a;-f4a;=i9X2o 
Or, 19:1: = 19 X 20 

z = 20, Ans. 

20. Giyen - = J + c 

a 

Multiplying hj a, x =z ab + ac, Ans. 

21. Given — = rf 

n 

Multiplying hj Uy ax = dn 

dn . 
X =: — , Ans. 
a 

n- ax ^ bx 

22. Given = c 

2 3 

Clearing of fractions, sax + 2bx = 6c 
Factoring, (3a + 2 J) a: = 6c 



X = — ^, Ans. 

3« + 2* 



23. Given 



2flf^ + ft cx -{■ d 



a c 

Clearing of fractions, 2acx -^ be = acx + ad 

Transposing, acx = ad — bc 

ad — be , 

x = , Ans. 

ac 

n- 2C b C C 

24. Given h - = - + - 

a X 2 a 

Transposing, - -f- - = - 

Clearing of fractions, 2cx -f lab = acx 

Transposing, 2cx — acx = — 2ab 

Changing signs, etc., {ac — 2c) ic = 2ab 

2ab . 

f\ X = , Ans. 

ac-'2Q 



62 ^IM^LB EQtJATlOlflrfi. 

12. Given - + — - = i6 -f - 

2 6 

Multiplying by 6, ^ + ix = g6 -^ x 
Uniting terms, 42; = 96 

a; = 24, Ans, 

n- 3« + I 2a: . a? — I 

13. Given 10 = 1 — 

2 30 

Clearing of frac, 9a; + 3 — 60 = 40:4-2:— 1 
Transposing, 4a: = 56 

X = 14, Ans. 

14. Given _? 4. ^ == ^ _ i^ 

10 6 15 ^* 

Bedacing to lowest terms, — -|- ^ = — — — 

5 6 15 15 

Mnlt by 30 (1. c. m.), 18a: -f 25a; = 8a: — 38 

Uniting terms, 3sa: = — - 38 

a: = — i^, Am. 



rage 102. 

^ n' XX . 2X X 

16. Given ^ — 64--T- = j + 2 

o 6 6 

2X 

Uniting terms, — = 8 

3 
Multiplying by 3, 2a: = 24 

/. a? = 12, Ans. 

17. Given — = ^ + 15 — 12 

5 4^ 
Clearing of fractions, 16a: = 1 sa: + 60 

.*. X = 60, Ans. 

X 

18. Given ?« — 4 = - + 2 

2 

Uniting and mult by 2, 4a; = a:+i2 

Transposing, 3a: = 12 

a: = 4, Am. 



ONE OlfKNOWN QUANTITY. 53 

19. Given H + fE_,| = ^+,7| 

45 5 

Transposing, ^ + - = 19 

Clearing of fractions, isa; + 4a;=i9X2o 
Or, ' 19a; = 19 X 20 

X = 20, An9. 



21. 



20. Given - = J + 



C 



Multiplying by «, x =1 ab + acy Ans. 

Given — - = rf 

Multiplying by n^ 



n 

ax ■=• dn 

dn . 
X = — , Ans, 
a 



^. ax ^ hx 

22. Given = c 

2 3 

Clearing of fractions, ^ax + 2hx = 6c 

Factoring, (3a + 2 J) a: = 6c 



3a + 2V 



^, 2ax + b ex + d 
23. Given = ■ — 



a c 



W 1/ 

Clearing of fractions, 2acx -f- Jc = acx + ad 
Transposing, acx = ad — be 



X = 



ad — be . 
= , Ans, 



ac 

rf 2e h e c 
24. Given 1- - = - + - 



a X 2 a 
e , b e 
2 



Transposing, ^ + - = ^ 

Clearing of fractions, 2ex + lab = aex 
Transposing, 2cx — aex = — 2ab 

Changing signs, etc., {ac ^ 2e)x = 2ab 



2ab , 

X = , Ans. 

ac^ 2C 



54 SIMPLE EQUATIONS. 

25. Given T+r+ir = ^ + 'T- 

35202 

Clearing of frac., 20a + 249; +45} = 25a + i8oi 

Transposing, 24a? = sa + 135* 

... * = 5£±i3S* ^^. 

, ri. 3* , aa 4J ISC 
a6. Given «- H = — + -2- 

4 3 S3 





Clearing of frac., 45x4- 


20a = 24S -h isoc 




Transposing and divid 




«7. 


Given 


3a + « 6 

X ^ X 




Multiplying by sr. 


3a + a? — 5:1: = 6 




Transposing, 


4a; = 3a — 6 


28. 


Given 


a?— I , I 

a.+ i+'=a 



Clearing of frac., or— a-f flKCTf a = a; + i 
Uniting terms, laan — a; = i 

Factoring, (2a — i ) a? = i 



X = , Ans. 

2a— I ' 



29. Given - H = - + a 

a c — a c 



Clearing of fractions, 

(^ — acx + a«i; = d?c — «• + a*c* — cfie 
Factoring; (^ :rz a^{c — a + (? — ac) 



n«. 
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30. Given a? -f 5 = 



x + i 



x-j-o 
Mult, by x+iy x^+zlx+V = ^ 
Cancelling and transp^ 2hx == — ^ 

V i . 

2 J 2 

a^ + a 
31. Given . a? — « = i~"Zr^ 

Multiplying by «— a, a^^zax+c? =1 a^ + a 

Changing signs, etc., 2ax^ = a^^a 

a— I . 
X = , Ans. 

^ . . 32? + 3J , 

Transposing, eta, ^^ z=i x — b 

4 

Multiplying by 4, 3aj+3J = 4a:— 4A 

Uniting terms, a; = 7*, ^W5. 



33. Given "9""^ 3 

Multiplying by 9, 52? = 9a; — 6x+ 168 

Transposing, 2a; = 168 



Sg _, J. 20? — 56 
9 3 

[a? = 9a; — 6x - 
8a; = 168 
X = 84, Ans. 

Page 103. 

XX X 

34. Given ^+a;--= 25 

4 2 

Clearing of fractions, 3a; + 4a? — 2a; = 100 
Uniting terms, S^ = ^^^ 

X = 20, -4ws. 

X X 

35. Given 80 = 4a; — - — g 

Clearing of fractions, 480 = 24a; — 3a: — i 
Uniting terms, 20a; = 480 

,% X = 24; An9f 
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, ^. 20?+ I X + $ 

36. Given = — =z 2x -^-^ 

3 4 

Clearing of fractions, 8a? + 4 = 24a? — 3a? — 9 
Transposing, 13a? = 13 

a; = I, Ans. 

37. Given xo-2a: = 3L±4^?4^l36 

3 3 

Multiplying by 3, 30 — 6a; = 3a; + 4 — 24 + 36 
Transposing, gx = 14 

.% Xf= if, Ans. 

X -^ A. 

38. Given » — 3 = 15 -^— ? 

Uniting terms, x H — -^-^ =18 

Multiplying by 11, iia? + a? + 4 = 198 
Or, 12a? = 194 

a? = 16^, Ans. 

r^' . . a; + 8 a; + 6 

39. Given a? + 2 = 3a? H 

4 3 

Clearing of frae., 12a; 4-24 = 362?+ 33;+ 24— 4a: — 24 
Transposing, 23a; = 24 

a? = i^, Ans. 

n- 3a;,a? — 4 a:— 10 ^ 

40. Given — H ^ = a? — 6 

^ 422 

"za? 
Uniting terms, — + 3 = X'-'6 

4 

Or, ^ = x^9 

4 

Multiplying by 4, 3a; = 4a? ~ 36 

Transposing, a? = 36, Ans* 



OISE UNKiiOWJN QUANTITY. 
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liar— I sa:— II a?— i 

41. Given — — - = — ^ — 

Clearing of frac., 552;— 5 = 75a: — 165 — 6a: + 6 

Transposing, 14^ = 154 

X = iij Ans. 

AX IX 

42. Given T^-"Tr= "® 

5 10 

Multiplying by 10, 8a; — 7a? = 1200 

X = 1200, A^18. 



43. Given » — 20 = — 

Multiplying by 5, sa; — 100 = — 2a: — i 
Transposing, 7a: = 99 

X = 14^, -47W. 

3^?— 5 4 — 2a? , 

44. Given ^ ^ = ^^-- — + 12 — a? 

23^ 

Clearing of frac., 9^—15 = 8 — 4a? + 72 — 6a; 
Transposing, 19a; = 95 

a; = 5, -4w5. 

I — a; , 2a; I — 3a; 

45. Given — ^ + io = y ^— 

Clearing of fractions, i — a: + 6o = 4a; — 3 + 9^ 
Transposing, 14^^ = 64 

X = 4f, Ans. 

XX, 

46. Given J+7-^— r = * 
Clearing of ftac, ax—x-^ax—x = a^b — b 
Uniting and factoring, — 2a; = J («* — i) 

Changing signs and dividing, » = - (i — «*)? ^^«- 
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47. Given — 



•«/ 


~ 2b 






X 


='-\ 


c 

2y 


or 


X 


2a + e 

~ 2b ~ 


h 


or 


X 


b^ 2b 


-I, 


Ans, 


= 


s-t 







a — b a + b^ €^^V 
Multiplying by a* — J*, 

Transposing, a&c = 2a — 2^ + <? 

2a — 2b -\- c 



Note. — This answer may lie ex- 
pressed in various forms, as : 



48. Given l?L±f 

X 

Multiplying by a?, 3a + a? = 5a; + 6 

Transposing, 4a; = 3a — 6 

3a — 6 -J 

X = , Ans. 

4 

n- bx - bx 

49. Given — = d — — 

2 3 

Clearing of fractions, 3 Ja; = 6d — 2&1; 

Transposing, 5&1; = 6d 

6d ^ 
X = -T9 Ans. 
5* 

50. Given Sa = "7 

1 + a; 

Multipljdng by I + a, Sa + Sax = i — a: 
Transposing, 8«a; + x = i — 8^ 

Factoring, (i + 8a) a; = i — 8a 

I — 8a . 
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51. Given 



a;* 4- 4.T 4- 4 __ ^ab 

X + 2 "" 166 

a 
Eeducing to lowest terms, x + 2 z= - 



Transposing, 



X = 2, Ans, 

4 



Let 
Then 

And 



3. Let 
Then 
And 



Adding, 



4. Let 
Then 



Adding, 



5. Let 
Then 
And 



PROBLEMS. 
rage 105. 

X = value of vest, 
4a? = " " coat 

5a; = $40. 

x= $8, vest; ) ^^ 
4a? = $32, coat, f 

X = amount paid A, 
2a; = " « B, 
3^= " " C. 

6x = $9000. 

X = $1500, A received; ) 
2X = $3000, B " /• Ans. 
IX = I4500, " ) 

X = number of men, 
zx = " " boys, 
22a: = " " women. 

25a; = 1000. . 
X z=. 40 men ; \ 
2X = 80 boys; \An9. 
22a? ^ 880 women, ) 

X = distance one runs, 
2a. = *^ the other runa 
3a; = 120 miles. 



a? = 40 miles ; 



2a; = 80 



1 



Ans, 
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6. Let 2x = number of barrels. 
Then \ox = cost of one kind. 

^ = " " the other kind. 
Adding, iSo; = $1200. 

Dividing by 9, 2X = 133I barrels, Am. 

7. Let X = number ist receives, 
Then 2X = " 2d " 

5^= *^ 3d ^* 
Adding, 8a? = 96 pears. 

a? = 12 pears, ist; \ 
2X =z 24 " 2d ; V Ans. 
SZ = 60 " 3d, ) 

8. Let 12a: = length of post 
Then 3a;+4^+i2 = 12a:. 
Uniting terms, 52; = 12. 

.-. x = i^. 

i2x = ^^=z2^ feet. Am. 
9* Let 20a; = sum at first. 

Then 20a:— 5a:— 3a: = $72. 
Uniting terms, 12a; = $72. 
X = $6. 
20a: = |;i2o. Am. 

10. Let X = B's share. 
Then 2a; = A's « 

3X = C's « 
Adding, 6x = $300. 

X = 1150, B's share; ) 
2a: = lioo, A's ** > Am. 
IX = $150, C's « ) 

1 1. Let X = age of wife, 
Then 2a; = " " man. 

And 2ar 4- 18 : a; + 18 :: 3 : 2- 

Changing to an equation, 4a' + 36 = 3a; + 54 
Transposing, a: = 18 years, wife's age ; ) 

2a; = 36 " man's " f 
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12. Let X = amoant each invests. 

Then x + $1260 = (a; — $870) 2. 
Or, X + $1260 = 2a; — $1740. 
Transposing, x = I3000, Ans. 

13- I^t a; = one uumber. 

Then a; + 25 = other « 

And 2 (23? + 25) = 114. 

Dividing by 2, 2a? + 25 = 57. 
Transposing, 2a: = 32. 

a; = 16, one number; ) 
a; + 25 = 41, other ^ \ ^^• 

14. Let 60a; = amount he had at first 

Then 60a;— 20a:— 15a;— 12a;— loa: = $300. 
Uniting terms, 3a: = $300. 

X = $100. 
60a: = $6000, Ans, 



15- 



16. 



17. Let X = No. of hours each is on the road. 
Then 40a; = No. of miles one travels, 

30^ = " " " the other travels. 
Adding, 70a; = 420 miles. 

X =. 6 hours. 
40a; = 240 miles ; 
30a; =180 " 





Po^e 106. 


Let 


X = the number. 


Then 


3a:— 17 = 22. 


Transjxising, 


3^ = 39- 




X = 13, Ans. 


Let 


X = number of days they worked, 


Then gx + 6x = 450. 


Or, 


15a: = 4SO. 


• . 


a: = 30 days, Ans. 



f>2 SIMPLE EQUATIONS. 

1 8. Let 3a: = one part, 

Then 4a: = other part 



And ix = 28 inches, 

a: -^ >. « 

42; 



= 12 inches: ) . 

= 16 « [^»*- 



19- I^^ a^ = Henry's money; 

Then ^x = Charles' money. 

And 8a; = $200. 



X 

,7X 



= *^5, Henry; [ ^^ 
= •iJSj Charles, ) 



20. Let a; = the time past midnight 
Then x -^ ^x = 12. 
Clearing of fractions, 7a; + 3a: = 84. 
Or, loa; = 84. 

X = S^ hours, 
or 8hr. 24min. a.m., Ans, 

21. Let X = number of day& 
Then — = part A does in i day, 

^= « - - a^days. 

By conditions, f- 1 = i, 

20 30 ' 40 

Clearing of frac, 6^+43:4-32; = 120. 

Uniting terms, 13a; = 120. 

X =z 9^ days, A71S. 

22. Let X = number of each. 

Then looa: = amount received for horses, 

45^ = " " " cows, 

5^ = " " " sheep. 

Adding, 150a; = $4800. 

X = 32, the number of each, Ans. 
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23. Let 2X = number ist receives. 
Then 52; = " 2d « 

J5= " 3d " 
Adding, loa: = 150 oranges, 

a: = 15 ** 
22; = 30 oranges, ist; \ 
^x =75 ** 2d ; >• Ans. 
32?= 45 " 3d> ) 

24. Let a; = price of 1 chicken. 
Then 3^.= " « i goose. 

6a: = " ** I turkey. 



And 



Adding, 



is, 1 2a; = ** * 

18a: = *^ ' 

loa; = « 


" 4 geese. 
" 3 turkeys. 
"10 chickens. 


40a; = $TO.OO. 

X = I0.25, pr. of a chicken ; ) 
^x = I0.75, '* " goose ; > Ans 
6x = $1.50, « " turkey, ) 


a; = length of fish, in inches. 
4 in. = " '* head, 
48 in. - « " tall, 


X . 
-in. = 

2 


« « body. 


a? . 

- + 52 m. = 


X inches. 



25. Let 



Then 

Adding, 

Mult by 2, a;-hio4 in. = 2a; " 

X = 104 in. = 8 ft. 8 in., Ans, 

26. Let X = one part, 

Then 20 + a: = other part 

Adding, 20 + 2a: = 100. 

2a: = 80. 

X z= 40, one part ; ] . 
20 -f a: = 60, other " f 
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SIMPLE EQUATIONS. 



27. Let 
Then 

And 



X = 

a — a; = greater. 
a — x __ X 
~c~''d 



Clearing of fractionfl, ad-^dx = ex. 
Transposing, ex + de = ad. 

Factoring, {c + d)x =z ad. 



Dividing, 


ad 


a — a? : 


ad ' ac + ad — ad 
-^ c + rf"" c + d 


Beducing, 


ac + ad — ad ac 
c + d ^ c + d 


Le68 = 


= — —J ; Greater = — -—3, Ans. 
c + d' c + d' 


28. Let 


12a; = A's money. 


Then 


SX = i- - 
8a: = 1 « 


Adding, 

• 
• • 


2a: = J « 
13a: = $1222. 

X = $94. 
12a; = $1128, Ans. 



30. Let 
Then 
Hence, 

Adding, 



rage 107. 

X = number lbs. of beef. 



2a; = 



matton. 



25a? = cost of beef. 



40a; 



" " mutton. 



652: = $39, cost of both, 
a; = 60 lbs. beef; 
2a; = 120 " mutton 



,1 



Ans. 



= i5yr8.,B'8age;) . 
= 30 « A'8 ^ l"*^ 
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31. Let X = B's age, 
Then 2a? = A's « 
Hence^ 3a; = 227+15. 

X 
2X 

32. Let X = C's age. 
Then « + 5 = B's « 
And a? + 8 = A's ** 
The gum of the ages^ 3^+13 = 110 jn. 
Transpoging, 3a; = 97 " 

« = 32i yrs., ; ) 

a; + 8 = 4c4 " A, ) 

33. Let X = Yotes for defeated candidate^ 
Then a: -h 150 = " " sucoessfal ** 
Henoe^ 150 + 2a; = 2500. 

Transposing, 2a; = 235a 

X =. 1175 Yotes, defeated c. ; ) . 
And X + 150 = 1325 ** euccessful c., J 

34. Let X = number of artillery. 
Then 3a; — 20 = " ** cavalry, 

3a; — 20 -f 92 = ** " infantry. 
Hence, 7a: — 40 + 92 = 1200. 
Transpoging, 7a; = 1148. 

X =z 164, artillery; ) 
3a: — 20 = 472, cavalry; > Ana. 
3a? — 20 + 92 = 564, infantry, ) 

35. Let X = B's share, 
Then z + $100 = A's " 

X + $300 = 0*8 " 
Adding, 3a; + $400 = $2000. 
Transposing, 3a; = $1600. 

X = $533^, B's share; 1 

X + $100 = $633^, A's " )• Am. 

^ + $300 = «833i, O's « ) 
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SIMPLE EQUATIONS. 


36. 


Let 


3a: = share of one. 




Then 


5£ = " " the other. 




Hence, 


Sx = 11150.00. 
X = $18.75. 



ye = $56.25, one; . 

SX = $93.75, other, ^ ^"* 



•-} 



Pofirc 108. 

37« Let a? = price of one horse. 

Then fdie-a: = « ** the other horse. 
Hence, 5a; = 6 x $616 — 6x. 

Transposing, iia; = 6 x »6i6. 

X = 6x $56 = $336, price of one ; ) 
$616 — a: = $280, « « other, ) * 

3^« Let a; = age of youngest. 

Then a: + 2 = " " next older. 

And x + 4 = « " eldest 

Adding, 3a: + 6 = 48. 

a: = 14 yrs., youngest; \ 
a; + 2 = 16 " next; > Ans. 
a: + 4 = 18 " eldest, ) 

39. Suppose A and B are the messengers. 
Let X = days B travels, 

And a? +. 5 = " A '' 

Then 65a: = distance B " 

And 50a; + 250 = " 'A " 
Hence, 50a; + 250 = 65a:. 
15a: = 250. 
X = i6Jdays, Ans. 

Proof. 50 x i6| -f 250 = 1083 J miles. 
65 X i6| = 1083J « 
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40. Let X = number. 
Then {x + 75) f i= 250. 
Dividing by |, a; -p 75 = 625. 
Transposing, x = 550, Ans. 

41. Let 5x = one part, 
Then 3^ = other part 

Adding, 8a; = 48. 

X = 6. 



% 



'^ifi'H"- 



3a? 



42. Let i2:r =1^ qaantity. 
Then 6x + 4X + ^x = 15a; = a. 

Therefore, a; = — • 

13 

And 12a: = — , Ans. 

13 

43. Let sx = A's acres, 
Then jix = B's " 
Adding, 12a; = 540. 

X = 45- 



5a; = 225 acres, A's share; ) . 

7a: = 315 " B's " r'^'- 



7^^ = 315 

44. Let X = number of hours. 

Consider the cistern a unit, or i. Since in i hr. i faucet 
will empty ^ of it, another ^, another ^, in x hours, all 

(K OS X 

will empty - H 1 Therefore, 

*^ •' 6 10 12 

X , X X 

Clearing of fractions, lox + 6x + sx = 60. 
Uniting, 21a; = 60. 

,% ^ = 2| hours, AnSf 
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45- 



' 46. 



47. 



Let 
Then 

And 


a; — I = iBt part, 
x + a = 2d " 

4a; = 4th '* 


Adding, 


6ar + ^ + I = 39. 
3 



Transposing, etc. 9 19a; = 3 x 38. 
Or, dividing, a? = 3 x 2. 

a? = 6. 
Then 



a?— I = 5, istpart;\ 
a? + 2 = 8, ad " / 







5= .,34 " 






4a? = 24, 4th " / 


Let 




a; = nnmber. 


Then 


6a; + 


12 — 66, the sum. 


Transposing, 




6a; = 54. 




• • 


a; = 9, ^««. 


Let 




a? = whole No. of sheep, 


Then 




a? — 7 = remainder. 
-^ = cost of one. 

X 


And 


t94 


X*-^=l20. 



a; 4 

Clearing of frac., 94a; — 658 = 8oa^ 
Transposing, 14a; = 658. 

a; = 47 sheep, Ans. 

48. Let 4a; = income. 

Then 3a; = A's expenses i yr. 

And 3a: + I50 = B's expenses i year. 

By conditions, 2oar + $100 = 15a: + $250. 
Transposing, 5a; = 1 150. 

,% ^ = $j6. 4a; = $120; 4n^f 
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Pciffe 109. 

49. Let X = number of minutes required. 

Considering the volume of the cistern unity, or i, it 
follows: If the supply pipe will fill it in 20 miu., in i min. 

X 

it will fill ^, and in x min., — of it. In like manner, the 

20 

discharge pipe will empty -^ of it in i minute, and — 

in X minutes. 



Then 


X X _ 




IS 20 ~ 


Multiplying by 60, 


4a? — 3a; = 60. 




a; = 60 min., Ans. 



Or, let X = number of hours required to empty it. 

Since one empties ^ of the cistern while the other filk 
^ of it in I minute, the former gains ^ per minute in the 
discharge. If to gain ^ requires 1 minute, to gain H must 
require 60 times i minute, or 60 minutes. 

For, A • a -' ^ ™^* • ^ >^^- 

a: = 60 minutes, Ans. 

50 Let X = number. 

Then mx-^nx = d. 

Factoring and dividing, x = , Ans. 

51. Let 3aj = No. leaps of Greyhound. 

Then 40? = " " Hare takes after O. starts. 
50 + 4^ = whole distance H. goes. 

Again, 2 leaps of G. = 3 leaps of H. 

Hence, i leap '' = ^ of 3 « " 

Or, I « « =1 

And 3a? leaps " = — 



a 
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Now we have two expressions, in both of which the hare's 
leap is the unit of measure. 

• ox 

Therefore, 50 + 4a; = —• 

Multiplying by 2, 100 4- 8a? = 90?. 

X =: 100. 
And zx = 300 leaps, Ans. 

Or thus, Let x = No. of Greyhound's leaps. 

Then ^ = « Hare's 1. after G. starts. 

3 
But 2 leaps of G. = 3 leaps of H. 



Hence, a? = — 

2 



3a? cc 



By the problem, Hare's number exceeds G.'s by 50 leaps. 

Therefore, 3? -. ^ = 50. 

23 
Reducing, 2; = 300 leaps, Ana. 



52- 


Let 


ax = one. 




And 


ex = other. 




Then 


ax — ex ^z b. 




Factoring and 


dividing, x = • 

ab \ 




And 


ax = , one ; 

be M^- 
ex = , other, 










a-c ; 


53- 


Let 


2X = weight of body in lbs. 




Then 


a? + 9 = " *' bead. 




By conditions, 


a; + 18 = 2as. 
X = 18. 




Hence, 


2a; = 36 lbs., body, 
a; + 9 = 27 " head, 
ji " tail. 




Adding, 


72 lbs., Ana. 



ONE UNKNOWN QtTANtlTt. 71 

54* Let X = number of hours 2d travels, 

Then 12 -{-xz=z " ** •' ist '* 

-^ = miles I st travels in i hour. 
2 

78 + ^= « « " «(i2+ir)hr8. 

— = « 2d « « I hour. 
3 

— = « « « ««hour8. 
3 

And 78 + -^ = 

« 3 

6 X 78 + 39« = S2«. 

Transposing, 13a? = 6 x 78. 

a? = 6 X 6 = 36 hours ; 1 

A J *6a: ., f An8. 

And — = 313 miles, i 

3 ' 

Or, more concisely. Let x = No. hrs. 2d travels, 
Then a: + 12 = " ist ^* 

Hence, (»+ 12) ^ = ^^^"^^^ = dist. ist travels. 
^ ^ ' ' 2 2 

And ' £^= « 2d « 

3 

By the conditions, — = — — - — ^• 

•^ 32 

Clearing of fractions, 52a? = 39a: + 468. 

a? = 36 hours ; ) 

26X ., t Ans. 
= 312 miles, I 

3 ' 

55. Let X = son's age, 

Then . 2a; = father's age. 

By conditions, 2a; — 10 = 3a; — 30. 

a; = 20 yrs., son ; ) . 
And 2X = 40 " father, ) 



n 
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S6. 


Let 


28a; = number. 




Then 


;a: — 4a; = 30. 

3a: = 30. 
X = 10. 
28a; = 280, Am. 


57. 


Let 


9a; = share of ist. 




Then 


3a; = •* " 2d, 




And 


4X = *^ "3d. 




Adding, 


16a; = 1576. 
X = $36. 
9a; = $324, ist; ) 
3a; = I108, 2d; >An8. 
4X = $144, 3d, ) 


58. 


See Book 


Page 110. 
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Let 


2X = Tst part, 




Then 


3a; = 2d « 




And 


4£ = 3d " 




Adding, 


9a; = 36, the number, 
a: = 4. 

aa; = 8, istpart; | 
3a: = 12, 2d « >A^ 
4x = 16, 3d " J 


60. 


Let 3a: and 4a; = the parts. 




Then 


3a; + 4a; = 21 inches. 

/. «= 3 " 

3a; = 9 inches, one pai 
4a; = 12 " other. 
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6i. Let 4a: + I15 = her stock. 

Subtracting rent, *5 

Taking |, 2 ) 4a; -|- *io 

2X + $5 = ist month's gain. 
Adding 6x + $1$ = stock end ist mo. 

Subtracting rent, $5 

Taking i, 2 ) 6x + >io 

3a; -f >5 = 2d month's gain. 
By the conditions, gx + iis = Sx + $30. 

X = I15. 

4a; + $15 = I75, ^w«. 

62. Let X = No. of days he worked, 

Then 60 — a; = " " was absent 

75a; = earnings. 
(60 — a;) 25 = forfeits. 
By conditions, 7sa: — 1500 -f 25a; = 1200. 
Then looa: =2700. 

a; = 27 days, Ans. 

6^. Let 3a? = one's share. 

Then 5^ = other's " 

Adding, . 8a; = $4200. 
X = $525. 

3a; = *i575, share of one; ) . 
SX = $2625, " " other, ) ^^*' 

64. Let X = No. of days lie was perfect. 

Then 60 — a: = " " failed. 

By conditions, 15a: — 600 + loa; = 600. 
Then 25a? = 1200. 

X = 48, days perfect. 
And 60 — a: = 12 days failed, Ans. 

4 
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65. 



Let 






120a; 


= income. 




Then 






402; 


= sum spent Tor bccLrd. 








isx 


a u « 


clothing. 








12a: 


u a u 


charity. 


By conditions, 


120a;— 67X 


= «3i8. 




Uniting terms, 




53« 


= «3i8. 








• 


X 

120Z 


= $6. 

= I720, Ans. 




Let 




122; 


= sum. 




Then 


6a5- 


•30 


= A's 


share. 






4a; — 


$10 


= B's 


iC 






3« + 


18 


= C'8 


u 





66. 



Adding, 13a;— $32 = 12a:. 
X = $32. 
12a: = I384, the sum divided; \ 
6a: — I30 = $162, A's share ; f ^^ 

4a; — lio = $118, B's " ( 

3a; + $8 = $104, C'b *' ) 

67. See Book. 

Bage 111. 

68. Let 3a; and 4a; = the numbera 
Then 3^ + 4 '• 4a? + 4 -'> 5 • 6 
Changing to an equation, 18a; + 24 = 20a: + 20. 

Transposing, 2a: = 4- 

a; = 2. 

Ans. 



3^? = 6;) 
4« = 8, j 



69. Let 3a; = greater. 

Then 2a; = less. 

Adding, 5a; = 5760. 

.-. X = 1152. 
3a; = 3456, greater; 2a; = 2304, less, Ans. 



6Ki! tKKNOWN QCANTItt. 



75 



70. Let 




X = the rale of the current. 


Then 




9 + a: = crew's rate down st:c{i::i 


And 




9 — a: = " "up " 


By conditions, 


9 + a: = 2 (9 - z). 


Or, 




9 + a; = 18 — 2aj. 


Transposing, 


3» = 9- 






a; = 3 miles an hour, An%. 


71. Let 




600a: -- length of rod, 


Then 




60a: = " " red, 
30a; = « " orange, 
20a; = << « yellow, 
15a: = « « green, 
X2a; = " " blue, 
loa? = " " indigo. 


Hence, 


600a; • 


— 147a: = 362 inches. 


Uniting terms, 


453a: = 302 « 




• 


.. a: = |*J = |in. 






6ooaj = 400 in. = 33J ft., An%, 


72. Let 




24a; = whole number of kings. 


Then 




Zx = kings of one name. 
6a; = ** " another name. 

XX -=:. ^^ ^ a ti 


Hence, 


24a; 


— 19a; = s kings. 






a; = I. 



Hence, there were 8, 6, 3, and 2 kings of each name, 
respectively, Ans. 

73. Let X = one number. 

Then a; + i = other " 

And a:^ _|_ 2a; + I — 3:^ = 15. 

Uniting terms, 2a; = 14. 



' »= 7;) 
; + I = 8, J 



?6 dIMPLE EQCATIOKS. 

74. (See Prob. 51.) 

Let X = No. of leaps of G. 

Then 80 -f Jz = *' " D. 

And X leaps of 6. = 2x leaps of D. 

By the conditionsy 80 -f fa: = 2a;. 
Multiplying by 2, 160 4- 3X = 4a:. 

a; = 160. 
^a; = 240 leaps, Ans, 

75. The steamers will meet in any number of days which 
is a common multiple of 20 and 25, and the time of their 
first meeting in New York will be the {• e. Vd. of these 
numbers, which is 100 days. 

Again, since the first makes i trip in 20 days, in 100 days 
she will make as many trips as 20 is contained times in 100, 
or s trips. 

In like manner, the second will make 4 trips. 

Let X = number of miles ist sails. 

Then i trip : 5 trips : : 6000 m. : a; m. 
X = 30000 m., ist sails; \ 

A.X I 

And — = 24000 " 2d " ) An%. 

5 ( 

Time of meeting = 100 days, / 

Or thus: Since the ist makes a trip 5 days sooner than 
the 2d, it is plain she will make 5 trips while the other 
makes 4 ; now 4 times 25 days = 100 days. 

Again, the second will sail ^ as many miles as the ist in 
the same time. 

Let X = number of miles ist sails. 

And \x = " " 2d « 

Then \x = 6000 miles. 

X = 30000 m., ist sails; ) 
And ^x = 24000 " 2d " \ Ana. 

Time of meeting = (20 x 5) or (25 x 4) = 100 da. ) 
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SIMULTANEOUS EQUATIONS. 

TWO UNKNOWN QUANTITIES, 

Bage 114. 

2. Given a: + y = 12 (i) 
And a? — y + 4 = 8 (2) 
From(i), a: = 12— y (3) 

" W> «= 4 + y (4) 

Equating (3) and (4), 12 — y = 4 + y 
Transposing, 2y = 8 

y = 4 n 
Substituting 4 for y in (i), a; = 8, J *' 

3. Given 3a; + 2y = 48 (i) 
And 2a; — 3y = 6 (2) 

From (I), a; = ^^^ (3) 

" (2), a: = ^ (4) 

Equating (3) and (4), ^^?-=^ = ^-i^ 

3 2 

Clearing of fractions, 96 — 4y = 18 + 9y 

Transposing, i3y = 78 

y= 6;) 

Substituting value of y in (2), a; = 12, \ ^' 

4- Given a; + y = 20 (i) 

And 2a: + 3y = 42 (2) 

From (i), a; = 20 — y (3) 

- (2), x = ^-^y (4) 



2 
— 42--jy 
2 
Multiplying by 2, 40 — 2y = 42 — 3y 



Equating (3) and (4), 20 — y = 
Multiplying by 2, 40 — 2y ; 

y 

Substituting 2 in (i), g^ 



78 SIMPLE EQUATIONS. 

S- Given • 4« + 3y = 13 (0 

And 32: + 2y = 9 (2) 

From (I), X = '-^^ (3) 

4 

« (.), ^ = ^ w 

Equating (3) and (4), ^^^ = ^^ 

4 3 

Clearing of fractions, 39 — 9y = 36 — 8y 

Substitnting 3 for y in (2), a: = i, f 

6. Given 3X -f 2y = 118 (i) 
And x + sy = 191 (2) 
From (I), a^^llL^ (3) 

" (2). a; = 191 - 5^ (4) 

Equating (3) and (4), 191 — 5y = ~ ^^ 

Multiplying by 3, 573 — 15^ = 118 — 2y 
Transposing, i^y = 455 

••• y= 35;)^^ 

Substituting 35 for y in (2), x = 16, f 

7. Given 42. -h 5y = 22 (i) 
And- JX+ sy = 27 (2) 

From (I), X = '^^ (3) 

4 

" (2), ^ = ^^^ (4) 

Equating (3) and (4), ^^-^^ = ^JLuM 

4 7 

Clearing of frac., 154 — 35^ = 108 — i2y 
Transposing, 23y = 46 

Substituting 2 for y in (3), a: :^ 3, ) 
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Case II f Page lJ4^Contintied. 

g. Giyen ar + 3y = 19 (i) 

And Sa; — 2y = 10 (2) 

From(i), aj=i9-3y (3) 

Substituting value ofa; in (2), 

5 (19 — 3y) — 2y = 10 (4) 

Keducing, 95 — ^SV — 2y = 10 

Transposing, etc., i7y = 85 

Substituting 5 for y in (3), a; = 4, ) 

JO. Given ^ ? + |= 7 (i) 

And ?+f= 8 (2) 

3 2 

Mult, (i) by 6, 3a; + 2y = 42 (3) 

Mult. (2) by 6, 2a; + 3y = 48 (4) 

From (3), » = ^?-l^ (5) 

Substituting value of a: in (4), 

^-^y + ay = 48 (6) 

Mult. (6) by 3, 84 — 4y + 9y = 144 
Uniting terms, sy = 60 

y = 12; ) 
Substituting 12 for y in (5), a; = 6, ) 

II. Given 2a: + 3y = 28 (i) 

And 3a; + 2y = 27 (2) 

From (i), X = ^^^ (3) 

Subst. in (2), ?i:z_?y + 2y = 27 

Mult, by 2, 84 — 9y + 4y = 54 

Uniting terms, sy = 30 

Substituting 6 for y in (i), a; = 5, ) 
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12. Given 4X + y = 43 (i) 
And SX+ 2y =: 56 (2) 
Prom (i), • y = 43 - 4X (3) 
Subst in (2), 5« + 86 — &c = 56 

Uniting terms, 3X = 30 

Substituting 10 for x in (3), y = 3, ) 

13. Given s» + 8 = yy (i) 
And sy -f 32 = 7a? (2) 

Fiom (I), y = 5^ (3) 

Subst in (2), fS^jtio _^ 3^ = 7a: 

Mult by 7, 25a; + 40 + 224 = 49a: 

Transposing, 24a: = 264 

a; = 11; ) . 
Substituting 11 for a; in (3), y = 9, ) 



14. Given 4a: + sy = 22 


(0 


And 7a; + 3y = 27 


(0 


From (i), a: = " ""-^^ 


(3) 


Substituting value of x in (2), 




154-35^^3^^,, 





Clearing of fractions, 

'54 — 35y + "y = 108 
Transposing, 23y = 46 

Substituting 2 for y in (3), a; = 3, 
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C€ise HI, rage 116. 



17. Giyen 


3^ + 4y = 29 (i) 


And 


7X+iiy = 76 (2) 


Multiplying (i) by 7, 


212; + 28y = 203 


(2) by 3, 


21X + zzy = 228 


Subtractings 
Substituting 5 for y in 


sy= 25 

(i), a; = 3> I 


18. Given 


9a;-4y= » (0 


And 


iZX + 7y = loi (2) 


Multiplying (i) by 7, 


e^x — 28y = 56 


Multiplying (2) by 4, 


522: + 28y = 404 


Adding^ 
Substituting 4 for x in 


1152; = 460 

(0, y = 7, f 


19. Given 


3a; — 7y = 7 (i) 


And 


12a; + sy = 94 (») 


Multiplying (i) by 4, 


i2x — 2iy = 28 (3) 


Subtracting, 
Substituting 2 for y in 


33^ = 6<5 

1(1), 35= 7, 


2Q. Given 


3a! + 2y = 118 (i) 


And 


a; + sy = 191 (2) 


Multiplying (2) by 3, 


3a; + isy = 573 (3) 


Bringing down (1), 


3a; + 2y = 118 


Subtracting, 
Substituting 35 for y 


i3y = 455 

••• y= 35;U^ 

in (i), X = 16. ) 
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21. Oiven 


42- + sy = a* (1) 


And 


7« + 3jr = 27 (2) 


MultiplyiDg (i) by 3, 


12X + i5y = 66 


Multiplying (2) by 5, 


35^ + isy = 135 


Snbtracting, 


23a: = 69 


Sabetituting 3 for x in 




EXAMPLES. 


I. Given 


2x + zy = 2i (l) 


And 


5a: — 2y = 10 (2) 


Multiplying (i) by 2, 


4a: + 6y = 46 


(«)by3. 


15a; — 6y = 30 


Adding, 


19a; =76 


Sabstitating 4 for z in 


ar = 4 ; ) . 


a. Given 


4Z+ y = 34 (i) 


And 


4y + z = 16 (2) 


Multiplying (2) by 4, 


4a; + i6y = 64 (3) 



Subtracting (i) from (3), i^y = 30 

y 

Substituting 2 for y in (2), x 



': I'i^- 



Given 


♦ Sa- + 4y = 


27 


(') 


And 


5X + 3y = 


34 


(2) 


Multiplying (i) by 3, 


9a; + i2y = 


81 


(3) 


(2) by 4, 


20a; + i2y = 


136 




Subtracting, 


iia; = 


55 




Substituting 5 for x in 


X = 

(3), y ^ 


5;) 
3, i 


Jn« 
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Given 


aa: + 7y = 34 


(I) 


And 


Sa; + 9y = 51 


(a) 


Multiplying (i) by 5, 


ioa; + 3sy = 170 




Multiplying (2) by 2, 


loar + i8y = 102 




Snblracting, 


l^yz= 68 





^ = 4'Li«*. 



Substituting 4 for y in (i), a: = 3, f 



Given 


5a; + 7y = 43 


(I) 


And 


iix + ^y = 69 


(2) 


Multiplying (i) by 11, 


552: + 77y = 473 




(2) by 5, 


ss^ + Asy = 345 




Subtracting, 


32y = 128 




Substituting 4 for y in 


(0, a? = 3, > 


Given 


8ir— 2iy=: 33 


(0 


And 


6a;+35y = 177 


(2) 


Multiplying (i) by 3, 


24X- 63y= 99 




(2) by 4, 


24a; + i4oy = 708 




Subtracting, 


203y = 609 




Substituting 3 for y in 


y= 3;) 

(i), a; = 12, f 


Jn«. 


Given 


2iy + 20a; = 165 


(0 


And 


ny — lox = 295 


(2) 


Multiplying (i) by 3, 


e^y + 60a: = 495 




(2) by 2, 


I54y — 60a; = 590 




Adding, 


2i7y = 1085 




Substitutitig 5 for y in 


(0. a? = 3, j 



W SIMPLE EQUATIONS. 

8. Gixetk iix — loy = 14 (i) 

And 5^+ 73r = 4i (2) 

Moltii^viiig (,) by 7, 77X — 703f= 98 

(2) bjr 10, SOT -h 7oy = 410 

Adding; iijz = 508 

SnbstitotiDg 4 for X in (iX y = 3, f ^'**- 



Po^e 117. 

Given 6y — 2ar = 208 (i) 

And — 4y + loz = 156 (2) 

Moltip] ving ( I ) by s; 3oy ~ lox = 1040 

Adding, 26y =1196 

y = 46 ; ) 
Substituting 46 for y in (2), a: = 34, ) ^^' 



10. 


Given 


4a; + 3y = 22 


(I) 




And 


SJ!-7y= 6 


(2) 




Multiplying (1) by 5, 


2oar+ i5y= no 






(2) by 4, 


20a; — 28y ^ 24 






Subtracting, 


43y = 86 






Substituting 2 for y in 


(2), s = 4, 


Ans. 


II. 


Given 


3a; - sy = 13 


0) 




And 


2Z+J1f = 81 


(2) 




Multiplying (i) by 2, 


6a: — loy = 26 






(Oby3, 


6a: + 2iy = 243 






Subtracting, 


3iy = 217 

y= 7;) 


J«i0 



Substituting 7 for y in (i), 
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12. Given 


SX— jy = 33 


(•) 


And 


iia; + i2y = 100 


(2) 


Multiplying (i) by ii, 


ss* — 7 7y = 363 




(2) by s, 


552: + 6oy = 500 




Sabtractingy 


i37y = 137 




Substituting i for y in 


(0. •'* -s;}^- 


13. Given 


M=- 


(0 


And 


2 4 


(2) 


Multiplying (i) by 30, 


6fl? + 5y = 540 


(3) 


{2) by 4- 


2X— y = 84 


(4) 


(4) by 3, 


6x — 3y = 252 


(5) 


Subtracting (s) from (3), 8y = 288 




Substituting 36 for y ii 


y = 36; 
I (4), a; = 60, 


Ans. 


[4. Given 


16a; + i7y = Soo 


i^) 


And 


i7«— 3y = "o 


(2) 



Multiplying (i) by 3, 48a; + 51^ = 1500 

" (2) by 17, 2893: - 5 ly = 1870 

Adding, 337a; = 3370 

ar = 
Substituting 10 for x in (2), 



= 20, ) 



15. Given 8a; + y = 42 (i) 

And 2X -{- 4y = 18 (2) 

Multiplying (2) by 4, 8a; + i6y = 72 (3) 

Subtracting (i) from (3), 15^ = 30 



y = 



Substituting 2 for y in (2), x 



= 5. I 



Ans. 
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i6. 


Given 


2i; + 4y = 20 


(0 




And 


4a? + sy = 28 


(2) 




Multiplying (i) by 2, 


4a; -f- 8y = 40 


(3) 




Subtracting, 


zy = 12 






Substituting 4 for y in (i), 


y = 4; 

x= 2, 


Ans. 


17. 


Given 


4.^ + zy = so 


(t) 




And 

Adding, 


3^-3y= 6 


(2) 




7X = 56 






Substituting 8 for ar in (2), 


a; = 8; 
y = 6, 


^n^. 


18. 


Given 


3a: + 5y = 57 


(0 




And 


5a: + 3y = 47 


(2) 




Multiplying (r) by 5, 15^ + 25^ = 285 






(2) by 3, I 


SX+ 9y = 141 






Subtracting, 


i6y = 144 






Substituting 9 for y in (i), 


a? = 4, 


^n«. 


19. 


Given 




(0 




And 


X y 


(0 




Multiplying (i) by 2, 


* + ?=X4 


(3) 




(2) by 3, 


4 


(4) 




Subtracting (3) from (4), 


3y_^^ I 
4 ^ 






Clearing of fractions, 


9y — 8y = 12 






Substituting 12 for w in (3) 


y = 12 ; 
« = 6, 


Ans. 1 
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20. Given 


2a? + y = 50 


(I) 


And 


X V 

6 + f= ' 


(2) 


Multiplying (2) by 7, 


? + » = « 


(3) 



Subtracting (3) from (i), 2a: — ^ = 15 

Clearing of fractions, 12a; — 7.r = 90 

a: 
Substituting 18 for a: in (i), y 



= 14, ) 



= 27, J 



PROBLEMS. 

^agt^ 117. 

1. Let X = one number, 

y = other " 
Then a; + y = 70 (i) 

And ar — y = 16 (2) 

Adding 2a? = 86 

X = 
Substituting value of a; in (i), y 

2. Let X = price of a lemon, 
And y -=1 ^^ " an orange. 
Then 8a: + 4y = 56 cents. (i) 
And 3a; -I- 8y = 60 " (2) 
Mult (i) by 2, 16a; + 8y = 112 '' (3) 
Subt. (2) from (3), 13a; = 52 cents. 

a; = 4 cts., lem. ; 
Substituting 4 for a; in (i), y = 6 " or'| 

3. Let X = votes cast for one. 
And y = " " " the other. 
Then a? + y = 375 (0 
And a; — y = 91 (2) 
Adding, 2a; = 466 

a:= 233, V. for one; . ^^^ 
Subftt value a; in (i), y = 142? " other, 



3m. ; ) 
r ge, 



88 SIMPLE EQUATIONS. 

4. Let « = greater part, 
And y = the less. 

Then « + » = 75 (0 

And 3a? — 7y = 15 (*) 

Multiplying (i) hy 3, 3a? + sy = 225 (3) 

Subt (2) from (3), loy = 210 

.. y= 21, less; ) ^^ 
Subet value of y in (i), x = 54, greater, ) 

5. Let X = price of a horse. 
And y= " " cow. 

Then ^+'!y = $1200 (i) 

And 6x+isy = $1200 (2) 

Mult, (i) by 2, i8a;+ 14^ = $2400 (3) 

" (2) by 3, i8a;+39y = $3600 (4) 
Subi (3) from (4), 25^ = $1200 

y = $48, pr. ofcow; | ^^^ 

Subst. value y in (i), x = $96, "* horse, J 

6. Let a? = No. of gentlemen. 
And y = " ladies. 

Then y — 15 = ladies who remained, 

a? — 45 = gent " " 
And a? = 2 (y - 15) (i) 

5(^-45) = y- 15 W 

From (i), ar = 2y — 30 (3) 

" (2), S^J— 22S=y— 15 (4) 

Substituting value of a: in {4), 

S(2y— 3o)-y = 210 
Transposing, 9!/ = 3^0 

/. y = 40 ladies; ) ^^ 
Subst. 40 for y in (3), x = 50 gentlemen, ) 
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rage 118. 




Let X = i8t, 




And y = 2d. 




Then sar + 2y = 19 


(0 


And 7a; — 6y = 9 


(») 


Multiplying (i) by 3, 152: + 6y = 57 




Adding^ 222; =66 





X = $;) . 

Substituting 3 for a? in (2), y = 2, f 

8. Let X = No. of men in one army. 

And y = " " the other. 

Then a? + y = 21110 (i) 

And 2X -\- ly =1 52219 (2) 

Mult (i) by 2, 2a; + 2y =42220 

Subtracting, y = 9999, one army; ) . 
Substituting in (i), a; = iiiii, other " ) 

9* Let X = digit in tens' place. 

And y = " " units' " 

Then a; + y = 11 (i) 

And a? + 13 = 3y (2) 

From (i), a; = II — y (3) 

Substituting value of x in (2), 

II— y+ 13 = 3y 
Transposing, 4y = 24 

y = 6, units' digit 
Subst 6 for y in (3), a; = 5, tens' '^ 

The number = 56, Ans» 

10. Let X = A's share, and y = B's share. 

Then a; + y = $570 (i) 

And 3a; + sy = «235o {2) 

Mult (i) by 3, 3^+ 3y = *^7io 
Subtracting, ay = $640 

y = $320, B's share; )^^^^^ 
Subst 320 for y in (i), x = $250, A'e " | 
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II. Let - = the fraction. 



y 

Then 5^ = i or 3a: + 3 = y (i) 

And — ; — = - , or 4a; = y 4- I (2) 

Sabstituting the value of y in (2), we have 

4a? = 3« + 3 + I 
tTniting, a; = 4 

y = IS 

And - = --, jiiM. 

y IS 

12. Let 6a; = A's money. 
And 8y = B's " 

Then 6a; + y = $1200 (i) 

And a; + 8y = $2550 (2) 

Mult (i) by 8, 48a; + Sy z= z $9600 
Subtracting, 47a: = $7050 

X = $150 
6a; = $900, A*8 m. ; 
In (i), y = $3cx>, and 8y = $2400, B's " 

13. Let X and y denote the numbers. 
Then x — y -=. 14 
And a; + y = 48 
Adding 2X = 62, .-.2; = 
Subtracting, 2y = 34, ■ .•. y : 

i4« I^*^ X = price of the house, 

y = « « garden. 
x-^y = $8500 

y = — 
12 

Substituting, a; + 5? -3. g-^^ 

12 •^ 

Mult by 12, etc., 17a; = 8500 x 12 

X = $6000, house; ) 

^"^ y = 12500, garden, r"** 



\ Alls. 



17. 1 



Then 
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15- 



i6. 



Let 


4a; = one part, 


And 


6y = the other. 


Then 


4« + 6y = 5° (0 


And 


3f»-\-sy = 40 (2) 


Malt (i)by3, 


12a; + i8y = 150 


" (2) by 4, 


12a; + 2oy = 160 


Sabtracting, 


2y= 10 (3) 


Mult (3) by 3, 


6y = 3o,one; j^^ 
(i), 4a; = 20, other, ) 


Substituting in 


Let 


X = A's share, 


And 


y = B's « 


Then 


» + y = ti28o (i) 


And 


jx = gy (2) 


From (2), 


x = ?^ 

7 . 


Substituting, 


f + y = 11280 



Clearing of frac., 9^4- yy = $1280 x 7 
Uniting terms, i6y = $1280 x 7 

Dividing, y = $560, B^s share; ) . 

Subst. value y in (i), x = $720, A's " f 

17, Let a; = age of elder, 
And y = " " younger. 
Then re— y = 10 (i) 
And x—is = 2 (y- 15) (2) 
Subt (i) from (2), y— 15 = 2y — 40 
Transposing, » = 25 yrs> y'^ger; ) ^^^ 
Subst. 25 for y in (i), a? = 35 " elder, f 

18. Let X = value of ist horse, 
And y = " " 2d " 

Then a: + 50 = 2y or a; = 2y — 50 (i) 

And y 4- 50 = a: — 15 or x = y + 65 
Equating the values of a:, 2y — 50 = y + 65 
Transposing, y = $115, value 2d; ) 

Subst. value y in (i), x = I180, " ist^ ) 



92 SIMPLE EQUATIONS. 

Page 119. 

19. Let X = distance steamer goes, 

And y = " ship " 

Then 20 + y = a; (i) 

Their respective distances for the same period of time will 
be in the ratio of 8 to 7. Hence^ forming a proportion, 

a: : y :: 8 : 7 

Bedncing to an equation, 72; = By 

Dividing by 7, a: = — (2) 

8t/ 
Substituting in (i), 20 + y = — 

Clearing effractions, 140 + 7y = 8y 
y z= 140 miles, ship ; 

From (2), X = ^ = 160 " steamer, * 



4 



20. Let 6x =r greater. 

And 6y = less. 

Then 3a; -f- 2y = 13 (i) 

And 2a; — 3y = o (2) 

From (2), 2a; = ^y 

Or, a: = f (3) 

Substituting in (i), ^ -+- 2y = 13 

Multiplying by 2, 9y + 4y = 26 

y = 2 
Substituting y in (3), a: = 3 



6x = 18, greater;) ^^^ 
6y = 12, less^ f 



21. 



22. 



23. 
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Let zx z=, part l3ft, 

And 6y = " carried away. 

Then x + y — 28 feet (i) 

And 15a? — 36»= 12 " (2) 

Mult, (i) by 15, 150: + i5y = 42o" (3) 

Subt (2) from (3), 5^y = 4o8 feet 

.-. y= 8 ** 
And 6y = 48 " (4) 

Subst 8 for y in (i), a; = 20 " 

And 3ir= 60 « (5) 

Adding (4) and (5), 3a: + 6y = 108 feet, Ans. 

Let 22? = the lady's age. 

And y = number of verses. 

Then y = a: — 2 (i) 

And 2a; + y = 43 (2) 

Substituting, 22?+ a:— 2 =43 
Uniting terms, ^ = 45 

a; = 15 



Subst 15 for a; in ( 



2a; = 3oyrs., ^erage;) ^^ 
i), y = 13 verses, f 



Let 


X = greater, 


And 


y = less. 


Then 


aj — y = 2o (i) 


And 


i= 3 (^) 


Frotn (2), 


« = 3» (3) 


Substituting in 


(»). 3y-y = 2o 


From (3), 


... y= 10, less; ) ^^ 
a; = 30, greater, ) 



d4 8lMl»tE EQtTATtOlirS. 

24. Let X = No. of oxen, and y = No. of colts. 
Then 65a: + 25^ = 720 (i) 
And 25a? + 65^ = 1440 {2) 
Mult (i) by 13, 845a: + 325^ = 9360 

« (2) by 5, 125a; + 325y = 7200 
720a; = 2160 

/. a;= 3 oxen; I ^^ 
Snbet. in (i) and transposing, y = 21 colts, ) 

25. Let X = digit in tens' place. 
And y = " " units' " 

Then a? + y + 7 = 3^? (0 

And loo; + y — 18 = icy + a: (2) 

Reducing (i), y = 2a; — 7 (3) 

" {2), a; — y = 2 

Substituting, a. — 2a: + 7 = 2 

a: = 5 
Prom (3), y = 3 

loo; + y = 53, Aiis. 

26. Let 6x = A's entire capital. 
And ly = B's " " 
Then 6a? + sy = $9800 (i) 
And 5a; = 4y (2) 

Or, a: = ^ 

S 

Substituting, — + sy = $9800 

Multiplying by 5, and uniting terms, 

49y = $9800 X 5 
y = $1000 
And 5y = $5000, B's ;)^^ 

oabst. in (i) and transp., 6a; = $4800, A's, ) 



TWO UNKNOWN Qt ANtltlfiS. 



27. 



Let • 


X = 


part of purse 


I guinea fills, 


And 


y = 


M « 


[ dollar 


« 


Then 




6a; + ipy = 


I 


(0 


And 




Sa;+ 4y = 


= H 


(2) 


Multiplying (i) by 5, 


30a; + 95y = 


5 




(2) by 6, 


30a? + 24y = 


:H 




Subtracting, 




7iy = 


5-H = 


= ii 






/. y = 


* 


• 


From (2), 




S^ + iV = 


H 




Transposing, 




5a: = 


H-/r 


= A 



Now if I guinea fills ^ of the purse, it is plain that 63 
guineas will fill %\y or the entire purse. Reasoning in like 
manner, we find 21 silver dollars will likewise fill the purse. 
Hence, Ans, $21, or 63 guineas. 



28. Let 


X = greater, 


And 


y = less. 


Then 


x-^-y ^ a 


And 


x = ny 


Substituting, 


ny + y = a 


Factoring and dividing. 


a 



Ans. 
A J an 

And X = — ; — , 

w 4- I , 
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THREE OR MORE UNKNOWN QUANTITIES. 



2. 



rage 121. 




Oiren 


5a? - 3y + 2« = 28 


(') 


And 


3X + 2y - 4JJ = 15 
— a; + 3y + 4ir = 24 


(3) 


Adding (2) and (3), 
Mult (i) by 2, 
Adding (2) and (5), 
Mult (4) by 4, 
" (6) by 5. 


2X + 5y = 39 
loa: — 6y + 42; = 56 
13.1:-. 4y =71 
8a? + 2oy = 156 
65a?— 2oy = 355 


(4) 
(5) 
(6) 
(7) 
(8) 


Adding (7) and (8), 


732? = 5" 




^ = 7 j i 

Substituting 7 for x in (4), y = 5 ; V 

" TaL a? and y in (2), « = 4, ) 


Am. 


Given 


aa?+5» — 3«= 4 


(0 


And 


42? — 3y + 22; = 9 
5a? + 6y — 2« = 18 


(2) 
(3) 


Adding (2) to (3), 
Mult (i) by 2, 
" (2) by 3, 


9a? + 3y =27 

4a? + loy — 6j!; = 8 

12a;— 9y + 6j» = 27 


(4) 
(5) 
(6) 


Adding (s) to (6), 
Dividing (4) by 3, 


i6a? + y = 35 
ZX+ y =9 


(7) 
(8) 


Subt (8) from {7), 


13a? = 26 




From (8), 


•*• a? = 2 ^ 

y = 3; • 


Am. 



THEEE OR MOltE TTITKXOWIT QDANTITIBM. 9? 



6. 



Given 


2X + 3y — 4Z=2o 


(0 




a? — 2y + 32; = 6 


(2) 


And 


3a: — 2y -1- 52; = 26 


(3) 


Adding (i) to (2), 


3a: 4- y — z = 26 


(4) 


Subt. (4) from (3), 


3y — 6« = 




Or, 


y — 2« = 


(5) 


Bringing down (i). 


22? -f 3y — 4« = 20 


(I) 


Mnlt (2) by 2, 


2i — 4y + 6z = 12 




Subtracting, 


7y — 102 = 8 


(6) 


Mult (s) by 7, 


7^—142;= 




Subtracting; 


4Z= S 




From (5), 


» = 4; V 


Ans. 


« (2), 


a: = 8, ) 




Given 


Sa: + 2y + 42; = 46 


(0 




3ic + 2y + z = 23 


{2) 


And 


loa; + sy + 4« = 75 


(3) 


Subt. (i) from (3), 


52? + 3» = 29 


(4) 


Mult (2) by 4, 


12a; + By + 4« = 92 


(5) 


Subt (3) from (s), 


2a; + 3y = 17 


(6) 


" (6) « (4), 


3a? = 12 

» = 4;) 




From (6), 


» = 3;^ 


Ans, 


" (2). 


^ = 5,) 




Given 


«+ y + * = 53 


(0 




x+2y + ^= 105 


(2) 


And 


a; + 3y + 4^ = 134 


(3) 


Subt (i) from (2), 


y + 22; = 52 


(4) 


" (2) " (3), 


y + 2; = 29 


(5) 


" (5) " (4), 


z = 23; 


) 


From (5), 


y= 6; 


\Ans. 


" (I), 


X = 24, 


) 



SIMPLE EQCATtOKd. 

7. Given ja? 4- 4^ = 57 (0 

2y— z = II (2) 

And 5a: + 3y = 65 (3) 

Multiplying (2) by 4, 8y — 4^2 = 44 (4) 

Adding (i) to (4), 3^ + 8y = loi (5) 

Multiplying (5) by 5, 150; -|- 4oy = S^S (6) 

" (3) i>y 3» is« + 9y = 19s 



Ans, 



S. GiTen 5 + ? ^. ^ = 62 (i) 

(4) 

(3) 

(4) 

(5) 

(6) 

(7) 

Subt (5) from (7), 4X + y =156 (8) 

Mult (5) by 5, looa: + 75^ + 60;? = 14100 (9) 
" (6) by 6, 90a; -f 72y -f- 60;? = 13680 

Subtracting, 

Mult. (8) by 3, 

Subtracting, 

From (8), 
" (3), 



Subtracting, 


3iy = 310 


Prom (2), 


y = 10; 

«= 9;] 
«= 7, I 


GiTen 


M-i- 




f-^M-' 


And 


!+!-!-» 


Clearing of frac.. 


^« + 4y + 3« = 744 




20a: + i5y + 12Z == 2820 


Malt (4) by 4, 


15a; + i2y -f 102; = 2280 
24a: + i6y -f- I2i5 = 2976 




tHftEE OR MORE UNKXOWK QtANTlTlEfi. 9d 



12. 



rage 122. 




Given w + x + z z= to 


(i) 


x + y ■\- z= 12 


(2) 


w -hx-^y = 9 


(3) 


And w + y + z = 11 


(4) 


Adding, 3«^ + 3« + 3y -f 3« = 4^ 


(s) 


Dividing (s) by 3, w + a- -f y -f « = 14 


(6) 



Sabtracting each given equation from (6), we have, 
w = 2; x = 3; y = 4; and z = 5, Ans. 

13. Given 5 + ^ = 6 ('> 

A J J- 2 2 ^ 2 26 , . 

Adding, .+- + - = -- (4) 

Dividing (4) by 2, I + l + i = i| (5) 

Subtracting each given equation from (5), we have, 

a? "" 12' y ~" 12' « ~" 12' 
Hence, «=2; y = 3; « = 4, ^w«. 



PROBLEMS. 
Pagre 123. 

1. Let a: = age of ist, 

y = " " 2d, 

And 2; = " " 3d, 



100 ftXMi»LE E<iUAtlON8. 

Then rr + y = 27 (i) 

x+ z = 2g (2) 

And y 4- g = 3^ (3) 

Adding, 2a; -+- 2y -h 2z = 88 (4) 

Dividing (4) by 2, x + y-^z = 44 (5) 

Subtracting equations (3), (2), and (i) from (5), we have 

X z= 12 yrs.; y = 15 yrs. ; and z = ly yrs., Ans. 

2. Let X = price of a calf, 

y = " " sheep. 



And 




« = « 


lamb. 


Then 




^x + \zy = $205 


(0 






14a; + 5« = $300 


(«) 


And 




i2y + 202 = $140 


(3) 


Molt, (i) by 2 


9 


14a; + 26y = 410 


(4) 


Subt. (2) from 


(4), 


26y — 5Z = 1 10 


(5) 


Mult, (s) by 4, 


104^ — 20Z = 440 


(6) 


Adding (3) to 


(6). 


ii6y = 580 




From is), 


• 
• • 


y= $s,pr. of sheep; 
z = $4, " lambs; 


yAns. 


" (0. 




X = $20, " calyes, 


) 


Let 




a? = ist number. 




And 




y = 2d « 
« = 3d " 




Then 




aj + y= 13 
x+ z = 16 


(0 


And 




y + « = 19 


(3) 


Adding, 


2a; 4- 2y + 2Z = 48 




Dividing by 2, 




2! + y + « = 24 


(4) 


Snbi (3) from (4), 
« (2) " (4), 
" (I) " (4), 


« = S. "t; \ 

y = 8, 2d ; >• .4w«. 

« = II, 3d, ) 
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4. Let 6x = number of men in ist^ 

3y= « « « 2d, 
And 2«= « « « 3d. 

Then 6x + ^y + zz =z 1905 (i) 

33? + y = 20 — 60 (2) 
And g-f aa? = 3y— ^^5 (3) 

Adding (i) and (2), 9a; + 4y = 1845 (4) 

Mult (3) by 2, 43? — 6y + 2« = — 330 (5) 

Subt. (s) from (i), 22? + 9y = 2235 (6) 

Muli (6) by 9, 18a; + 8iy = 20115 (?) 

« (4) by 2, i8a?+ 8y = 36 90 (8) 

Subtracting (8) from (7), 73y = 16425 

.-. . y = 225 
Prom (6), a? = 105 

« (2), «= 300 

6x = 630, men in ist; | 
3y = 675, *« « 2d; >-4n«, 
20 = 600, « « 3d, ) 

5. Let X = price of ist, 

y = « « 2d, 
And « = " « 3d. 



Then 


12a; + i3y + 14Z = 25 


(0 




ioa;+ i7y -f 112? = 24 


(2) 


And 


6x + i2y + 6« = 15 


(3) 


Mult (3) by 2, 


12a: + 24y-f i2Z = 30 


(4) 


Subt (i) from (4). 


iiy— 2z = s 


(5) 


Mult (2) by 6, 


60X + io2y + 662; = 144 


(6) 


" (I) by 5, 


60a: + 65y-f 702; = 125 


(7) 


Subt (7) from (6), 


37y— 4Z = 19 


(8) 


Mult (5) by 2, 


22y — 42; = 10 




Subtracting, 


i5y = $9.oc 
y = I0.60, 2d; 1 


> 


From (5), 


z = $0.80, 3d; > 


Am. 


"" (3)^ 


X = $0.50, ist, ) 
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6. Let z = 


nnmber minutes it takes A, 


y = 


u a u 


B, 


And z =z 


u u u 


0. 


Now if A can fill it in a; minutes, 




Acanfiui 

X 


of it in I minute. 




B " " i 

y 


« a 1 u 




And C " " i 


a <c J u 




Then 


* y 70 


(I) 




x^ z 84 


(2) 


And 


y z 140 


(3) 


Adding, 


2 2 2 _ 28 

X y z~ 840 


2 

~6^ 


Dividing by 2, 


X y z 60 


(4) 


Subtracting (3) from 


/,x I 140 — 60 
^^^' X- 8400 


Or, 


I I 
X """ 105 




Clearing of fractions. 


a: = 105 1 


[nin., A. 


Subt. (2) from (4), 


I ___ I I ^ 84 — 
y 60 84 "~ (So X 


-60 
84 


Or, 


I 24 1 




y ~" 60 X 84 ~" 210 




Clearing of fractions, 


y = 210 min., B. 



Subtracting (i) from (4), etc., z = 420 min,, C. 
A fills it in 105 minutes ; ) 
B " " 210 « >Ans. 
" '• 420 ** ) 
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7. 



Denote the parts by 


Wy Xy y, and z. 




Then w 


'+a? + y + z = $90 


(1) 




w + 2 = 2y 


(2) 




a? - 2 r= 2y 


(3) 


And 




(4) 


Multiplying (4) by 2, 


« = 4y 


(S) 


Adding (5), (3), and « 


[2), 7c+a;+« = 8y 


(6) 


Subtracting (6) from 


(i), y = 90 - 8y 




Or, 


9y = 90 




Prom (2), 
'' (3), 
" (5), 


y= 10,3d; J 

«> = 18, i8t;f 

;]; = 22, 2d; ( 

« = 40,4th,/ 


iin«. 



8. Let X = A's distance, 

y = B's " 
And « = C's « 

Then x + y -{- z = 62 (i) 

a: = 42;-f2y (2) 
And 2 a: -f s y = 17^ (3) 

Subtracting (2) from (i), ^y + sz = 62 (4) 

Prom (3), 2a; -f 3y — 172; = o (5) 

Mult (2) by 2, 20; — 4y -— 82; ==_o (6) 

Subt. (6) from (5), 7y - 9^ = o (?) 

Multiplying (4) by 7, 2iy + 352: = 62 x 7 

** (7)^J3y 2iy—27z = o 

Subtracting, 622? = 62 x 7 

= 7 miles, C's distance; \ 
Prom (7), y = 9 " B'8 " V Ans. 

i^ (2), ;f = 46 " A's " ) 
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9. Let 4a: = A's money, 

2y = B'b *" 
And 3^ = Cfl « 

Then 42: + y = tioo (i) 

2y + « = $100 (2) 

And 3is + a: = tioo (3) 

Mult (3) by 4, ^+i2Z= 400 (4) 

Snbt. (i) from (4), i2« — y = z^ (s) 

Mult (5) by 2, — 2y + 24Jg = 600 (6) 

Adding (6) and (2), 252 = 700 

z = 1128 
And 3« = W4, C's ; \ 

From (4), 4a: = $64, A's ; > ^/w. 

« (2), 2y = $72, B's, ) 



GENERALIZATION. 
rages 124, 125. 

1. a; = T = — - = 3 chickens, Ans. 

2. a: = —7- = 30 rods, Ans. 

10 

576 

3. a; = -— = 12, Ans. 

^ 61320 _ ^, J, 

S- a; = -^8 = 7 feet, ^«s. 

A ^ — ^'730 

41 X 45 ^^' 

1-9— 2 ^ = *205; 

* - a i = «i87, 



GENEBALIZATION. 105 

Bages 12&-127. 

2 

I _ T575 - 347 _ |g B,g « 

2 
2 

10. r = ^-^ = g-p^ = 1^ = 41 days, ^«*. 

11. a: = ^ ^ '^ = i^ = 5| hours, ^w«. 

9 + IS 24 

Pa0re8 128, 129. 

,,, ^ = l?-^ii? = ??^ = 22* hours, ^TW. 
40 + 50 90 

13. ^ = Jr = 748 X .09 = I67.32, Arts. 

14. ^ = 45385 X .20 = 9077. ^w«- 

15. j» = 2763 X .37s = 11036.12!, Ans. 

16. p = 1587 X .37 = 587- 19 bushels, Ans. 

17. r = ^ = ^^^ = .i2f, ^»«. 
' & 2700 

i8. r = ^- = .4o> ^^• 
63 

19. r = -^ = .60, ^««. 
^^ 48s 

20. * = ^ = -^ = $3000, Ana. 

T .25 



106 



INVOLUTION. 



21. b = 



22. 



Pages ISO-ISS. 

-- = liTSoo, Ans. 



J02 



i = 



23- 


a 




a 


24. 


a 


25- 


a 


26. 




27. 




28. 




29. 


a 


30- 


a 


31. 


a 



32. p = 



7oF = *3"5o, '4n*. 
S (i 4- r) = 2500 X 1.08 = $2700, B's ; ) . 
^(i — r) = 2500 X .92 = $2300, C's, ) 
i(i + r) = 4500 X 1.25 = $5625, A71S. 
i(i — r) = 2750 X .67 = 1842 J acres, Ans. 
prt = 465 X .06 X 2 = $55.80, Ans. 
1586 X .08 X ii*= $190.32, Ans. 
3580 X .07 X 5 = $1253, ^««. 
p +prt = 364 + 364 X .15 = $418.60, Ans. 
4375 + 4375 X .20 = $5250, Ans. 
2863.60 + 2863.60 X .35 = $3865.86, Ans. 

a _^ 1500 __ 
I + r/ "^ 1. 12 ~ 



= $i339-29> ^^• 



33. p = ^ — = $222,222, Ans. 
1-35 

pr 3500 X .06 



34 

36. / 

37. t 

38. ^ 






= !t5 = ^ifs-' ^«^- 



210 



flA = |fX3 = ff=3: i6y^ o'clock, p. M., Ans. 
If X 6 = If = 6:32TSr o'clock, p.m., A71S. 
If X 9 = ^ = 9 : 49Tlr o'clock, P. M., Ans. 



INVOLUTION. 
Pfige 137. 



2. {abcy=za*l^, 

3. (-«Sc)* = a24«c3. 

4. i^yz)^ = afiy^gji, 

5. (abc)^ z= cfiifi^ji^ 

6. {2a«y)< = x6a:y. 



7. {6€flVf-2i6a^V. 

8. (5a«J2^)* = 625ai2j8^. 

9. (2a2ic8)« = 64a»i«c«. 

10. {abcdy = a^i^(ficP. 

11. (xyzY = afy''z\ 



INVOLDTION. 107 



Page 138. 

12. The sth power of (a + hf = (a + t)^. 

13. The 2d power of (a + J)" = (a + h)^. 

14. The wth power of (a: — y)'" = (a; — y)"" 

15. The wth power of {x + yf=:{x + y)K 

16. The 2d power of («« + ^) = (a* + *»)*. 

17. The 3d power of (aWi<) = (fiWi^. 

^9. i^j=-i-r-- "•(«r=a-- 



20. 



21. 



i6a8**c^ 



\ 2a / 8a3 "' 
/ 7g"y y_ 490^ 






26. (a; + 2y + 2)« = a:' + 6a;^ + 6a:* +i2a:y'-f 242:^+1 2a; 
+ 8y» + 24J^ + 24y + 8. 

1. (« + J)* = «* + 4fl** + 6a2*8 + 4fli» + J*. 

2. (7 — *)» = a» — 50*^ + iort8J2 — loaW + 5aA* — *». 

3. (c + df = c^ + 1(^d + 2\&d^ + 35c*d»4-35c^^H2ic2rf5 
+ 7cd» + ^. 

4. (a;+y)*=«*+6a:«y+iSaV+2oaV+i5'^y*+6a;y5-f/. 

5. (a; — yY = a;^ — 7«'y+2ia:«^— 35a;*y8^35a:8y4_2ia:2/ 
+ 7a;y^ — yl 

6. (y *+ 2?)^® = yi® + ioy'« + 45y®a!* + i2oy'^^ + 2101^7^ 
H- 2^2y^!fi + 2ioy^ifi + i2oy^z'^ -j- 4Sy^^ + loyai* + 2*^. 

7. («-«►)» = a«— 9a% + 36a7J2-84a«J84. i26a5J*-i26a*Z»« 
+ 84a«J« — 36a2ft' + 9^*^ — **• 

8. (m + 7iy^ = m"+ iim%H- 55/;i*/i2-f i65m8n8+33omW 
+ 462W2%'+462mW+33om*;i'^+ i6swiW+ss»i^'i*+ iimn^^ 
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g, (a; — y)i2 = a;>« — i2a;"y + 66a;»Y — 220:^ f + 495^^* 

— yg2xY -h 924a^y« — 792a:»y^ + 49S^—22oxY+66x^y^ 

— i2a;y" + y^. 

10. (a + i)" = a" + na"-*ft + « "^ a*"'i^ 
w — I n — 2 ,^, jj. 
2 3 

n-i^n-2^n-3^„-.j4,etc. 
2 3 4 

13. (a; + i)» = a* + 3a:' + 30: + i. 

14. (i - i)4 = J4 - 4J» + 6J2 - 4J + I. 

15. (i _ a)5 =: I - 5« + ioa« — ioa» + 5a* — cfi. 

w— I , . w— I w— 2 

16. (i + aY = i +na + n-^—a^ + n—^ X ---€fi 

+ etc. 

Pogre i45. 

17. («+y+«)^ = a^+ 3'^+3a^2^+3^y*+6^^+3«^+/ 

+ 3y^« + sy^ + ^' 

20. {x+y'^zy = a?+f+s?+2xyT2XZ+2yZy or 

= 3fi + 2x{y+z)+y^+2yz+i?, A7i8. 

21. (a— i+c)* = o*+i*+c8— 2aJ+2a6— 2jc, or 

22. (a+a;+y+2;)» 

= a^+Qfi+f+s?+2ax+2ay+2az+2xy+2xz+2yz,or 
=^a^+2a{x+y+z)+x^+2x{y+z)+f+2yz+z^y Ans. 



Page 144. 

.4. („+i)*=(3i±i)'=2^±fi±i,^«,. 
'5- (« - J = (-^) = -—-7 ' ^^'"'- 



INVOLUTION. 
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_ 36 — i68gfc + ig6a W(^ . 
__ y — 6hmxy -h gm ^j^^ . 



MULTIPLICATION AND 


DIVISION OF POWERS. 


rage 145. 


3. a« X a* = fl*. 


S. i-^x &* = *■"» 


4^ ar« X »"• = ar«. 


6. fl- X a" = a"^". 



7. a-*J X a-»J* = a-7i«. 

8. cr^cd X aV(P = aVc?. 

10. a^y^«« X fl"*y"*«* = a*y"*«l 



12. a«-4-flr'=a". 

13. ar8 -=- a;* = ar^^ 

i6. a,^y«? -r- a;-yar» = a;^^^;*- 

17. 1 2cfib~^c -r- 3a^J"V = 4« Jc~*. 

18. 6a:*^2;' -^ 2ar8yjz^ = z^y. 

19. 60CP¥<^ -=- 5«-2J4^"« = I2fl5c8. 



14. ft*-T-i2 = *». 



15. c-« -4- c-^ = r^. 



24. = 3:5- , Am. 

y ^ 

a ay^ . 

25. ^— i = -~- , Ans. 



b bar" . 
27. --i= , Ans. 
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BVOLUTIOir. 



EVOLUTION 
Pages 148, 140. 

13- «^- 



14. xi. 

16. aS =a'^, Ans, 

17. al =fl-2, Ans. 

18. ai = a**, 4;w. 

19. 58 = J-8, ^yi^. 

20. a;^ = «*•*, -4n«. 

21. yi = y^, ^n«. 

4. '^fli or a = flJ, -4w«. 

5. v^4^ = 4My*, Ans. 

6. \^8aW = 2aJj2, A71S. 



8. >v/T6^ = 

9. V^3a*^'^® = 

10. Vs6a^t^ = 

11. ^2xh/^ = 

12. \/64a86« = 

13. \^i3a:y = 

14. ^/A9^f = 

15. v^27a2^ = 



16. 



V- 



643^ 8y 



2. a: + 2. 

3- « — I. 

4. I + X. 

6. a — f 

7. a; + ^. 



35aM, Ans. 

2ia;iy^, A?is. 

(i3)ia;iyi,^»i& 
: 7xh/^y Ans. 
13^1^1, ^««. 



Pagre 153. 

2X+y ) 2xy+f 



10. 



2X+2y+z ) 2XZ+2yZ+S? 



a*— 4flJ + 462+2«— 4J+1 (a— 2J+1, Ans. 

al 

2fl— 2^ ) — 4a&H-4ft2 



2a— 4^4-1 ) 2a-- 4^-1- 1 



EVOLUTION. 



Ill 



II. 



a*+4a2J + 4J2_4fl8_8J + 4(a2+2*— 2, Ans, 



2a^+2d) 4^2^ 4- 4** 



12. 



2a2+4d— 2 ) ^4a8—8&-|-4 
I— 4J2+4J* + 2a;— 4S^+a:*( i— 2«2+ar,^ns. 



13- 



14. 



2-2^ )— 4^ + 4^ 

2-^41^ + X ) 2X-^ ^¥x + 7^ 

4a^— i6a»+24a*— i6fl + 4 ( 2a^^^ + 2, Ans. 
4a* 
4^2— 4a ) — i6a*+24a* 



-, -4»«. 



2a 



4^58— 8a+ 2 ) 8a2_i6flf+4 
•8«3— i6a + 4 


4 

fl2 


a 

2 



2 / 4 



15- 



2 A- ~ 

£ 



- — ^, Am. 
y « 



2X_y 

y * 



— 2 + 



3? 



a;3 



20/ V f/ 

Note. —2 -i = — 2 x — = — -, second term of root ; 

y 2x X 

Also. H><_?=_a; and _?x-?? = ^. 
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U£DUCTION OF RADICALS. 



REDUCTION OF RADICALS. 

Case II, Page 157 • 

2cfil = ^V^c^y Ans. 



Case I, Page 156. 


C 


6. aVl. 


2. 


7. 2aV2b. 


3- 


8. 6V^. 


4« 


9. 6v^. 


^ 


10. I5V^5- 


5- 
6. 


II. 6V36 X 7a'* 


= 36a'/7*, Ans. 


7- 


12. 3a\^. 




13. 2iaVi — 3J. 


8. 


14. 4^'^y. 


9. 


15. 3av^. 


10. 


16. 6a\/i3C. 


II. 


17. Vis84«'-"Vi44«*xii 


12. 


= i2oVii> Arts. 


13. 



V'(2a + J)l 
V(a-2*)». 
V9«**. 

V^i6ar^*i?. 
v'27 (a — *)•. 
V(a - J)». 



CSowe JJl, P/<0re 15«. 



I 



3* = 3* = 9 
S* = ("5)*, 

o* = a* = (o»)*; 
6* = 6* = (1296)*, 



Ana, 



■Am. 



ADDITION OF RADICALS. 
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6. 1^4? and y/Ti^, 

7. ^6^ aud y/^. 

8. v^ and v^. 

9. (ft")t and ((j»)t. 

10. y/{a + by and \/(a - i)l 

11. \^(x — yy and \^(x + y)** 



3. (3»)* and (4*)*. 

4. (a^)* and (*«)*. 

5. 3-^^ = SxJ = 4; i-5 = ix^ = l 

4 S^* 34339 

Hence, (a*)t and (j*)J, -4?w. 

6. (a*)J and (jtt)l. 

7. (fl^ and (4^. 



ADDITION OF RADICALS. 
r€ige 160. 



4. V12 = 2V3 
'v/ay = 3V3 

5\/3, ^w«. 



5. a/20 = 2\/5 
V48 = 4V3 



2Vs+Wh^n8. 



6. 



2V^ = 

3V^ = 

0^/30®* = 
<?V27od = 



2«V* 

3«VS 



(2* + 3fl[) V*, Ans. 
TtCy/zah 



(a^ 4. 3c) V^a*, 4»^. 
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SUBTRACTION OF BADICALS. 


8. 


3Vi8aa? = gxV^ 
2^/320* = SaV2a 

(gx -h 8a) V-Jfl, Ans. 


9. 


41^128 = 16^2 

2SV2, Ans. 


lO. 


7V243 = 7V81 X 3 = 63\/3 
5V363 = sVi2i X 3 = SSV3 

118^/3, Aim. 


II. 


3a\/49* =.2ia\/J 

ZoaVij Ans. 


12. 




13- 


4-^««y = 4a^V^y 




SUBTRAtTION OF RADICALS. 




Ba^e lei. 


2. 


4V112 = itVi 
V448 = 8v7 

8y^7, ^w& 


3- 


V480 = 4V30 
4^/63= 12V7 



4V30— i2V7> Am^ 



MULTIPLICATIOIS^ OF BADICALS. 
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4* 4V320 = 32^5 

— sV8o = — 2oVs 

5. 3^490^= 2ia;Vffi 

(21a; — 10) VS, Ans. 

6. S'^a + J — 3V^a + A = 2\^a + *, -ifw. 

7. 3^ _ (- 4^ = 7^*, ^»«. 

8. 3V^25oWi = isb^2bx 

gb^zbx, Ana. 

10. sVi = 4^3 = ¥^3 

aVJ = iV3 = iV^3 

if V3» ^««- 



MULTIPLICATION OF RADICALS. 
rage 162. 

4, 5>sA8=isV2 
3V2o= 6V5 



5. abx. 

6. Va^-^. 

7. V«ca;y. 



BO. 



90\/io, -4w5. 
«. ^* = \/a8; V^ X Vc = aVaCy Am. 

a^ = a?^ = v^a:"* 



'\/a''af'*, Ans. 
II. 7V^4 X 3V^ = 2iV^ = 42V^2, ^7^^, 



12, 12a, 
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INVOL0TIO» OF BADICALS. 



13. 6- 

14. 40:6. 

16. aVi X aVi = 4V^= Vs, -^ns. 

17. 4VI X sVi = 12VA = 2^5* ^«* 

18. (m + n)* X (m + »)* = (w + «)* 5 
(to + n)* = (m + «) V'm + «, -4n«. 



DIVISION OF RADICALS. 



,. iS«V4. 



^. 



10. 2a 



2 ' I _ £. 



Bage 164. 

or, = a's/za. (Art 306.) 

5. 3\/Sr. 

6. (a* -h aj)i 

7. i2(ay)i 

14. 8 a/8 r= 8^/4 X 2 = 16 V2, ^/w. 

15. 2^/256 = 2 X 16 = 32, -4ws. 



12. 3^25^ = iSiCA/a;, ^?2«. 

13. Vx — y. (Art. 128.) 



INVOLUTION OF RADICALS. 

:p€Jige 164. 

3- «*. 

4. (3V'2a;)2 = 9 X 2a? = 18a;, J[w8. 

5. 8a. 

6. (fv^y=-|'x2a:A/^ = ?*V^,^n«. 



(4^- = 



(2xVa)3 -. 8air8V«, 4^^. 



EVOLUTION OF BADICALS 



9. a* + 2aVtf + y, (Art. 266). 
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EVOLUTION OF RADICALS. 
Page 165. 

2. 3V^ = 3\^a, Ans. 

3. 2V^. 

4. (3^^ = W^xy^ = V^9^, -4n«. 

5. (2&\/^ = (V8^ = -^8^, ^w*. 

6. \/dH)C. 

8. Va*(?t = act, Ai\9. 

9. (128'C''^ = (2^at)^ = 2aA, ^71^. 

10. Vaiji = aijA, ^n*. 

1 1. {i^\f2ap = (V32a*)l = \!^32a* = Via, ^tw. 

1 2. (CV^fj* 



REDUCING A RADICAL TO A RATIONAL 
QUANTITY. 

Case I, Page 166. 

4. f-- = -; a\An8. 
3 3 3 

5. a^c* X «M = ac; hence aM, ^««. 

6. (a + ft)* X (a + J)* = (a + J); hence {a+b)i,An8. 



118 ftEDUOTlOK OF HADICAIS. 

db\^ac X Vac = d^bc. Hence Vacj Ans. 

8. V^(« + y)^ X \^x+y = x+y. Hence ^^x+ifjAns. 

9. V(« + ^)^ X Va + b = a + J. Hence -^aH- b, Ans. 

10. Vfl + * + c X Va + b + c =z a + b + c. Hence 
V« + b + c, Ans. 

Case II, rage 167. 

3. a? — 4^/9. 

4. ( V9 — V6) ( V9 -f V'^) = 9 — 6 = 3, J[7l«. 

5. Vl — Va. 

6. (6 — Vs) (6 + Vs) = 36 — 5 = 31, ^^• 
7* V3« + V3*. 

8. ( Vfl — V5) (Va + Vs) = a — 5, u4«w. 

9. 3 V« — V^. 
10. 4V?« + Sa/*. 

Case III, Page 168. 

e v^ cV^ A 

, Vx+ Vy ^ Vx + Vy _ g + aVagy + y j„, 

Vx - A/y VS + V y ^ - y 

'^ \/a + V6 x(Va + Vc) . 

X —p p = — ^^ ^, ^7M. 



^—V^ Va + Vc « — ^ 



RADICAL EQl'ATlONS. llfi 

8. ^ ^ i — V l _ 1 — V 3 _ I — V 3 

' 1 + V3 i — Vi * — 3 — 2 

2 

Note. — Changing the eigoB of both tenns of the fraction does not 
alter its value. (Art. 166.) 

9, V^ _ X 3 + V3 _. 3V3 + 3 _ 3 (a/3 + 
'3 — V3 3 + V3 9 — 3 6 

^yl±J.^Ans. 



RADICAL EQUATIONS. 
Page 169. 

4. Given a -h \/x + c = d 





Transposing, 
Involving, 


y/x = d — a-^e 
X =1 {d — a-- c)*, Ans. 


5. 


Given 
Involving, 


i/x-^ 2 = ^ 
ic-h 2 = 27 

X = 25, ^« 


6. 


Given 

Transposing, 
Dividing, 
Involving, 


3 Va; — 4 + 5 = 7i 

3Va;-4 = ^i = f 
Va? — 4 = i 

a^-4 = M 

X = 4U^ Am. 


7. 


Given 


3V1 = ^^ 




Dividing, 


\/!=» 




Involving, 


x = 256, Am. 
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8. 


Given 

Involving, 

Transposing, 


V2X + 3 — 6 = 13 
2a; + 3 — 6 = 2197 

23? = 2200 

X == 1 100, Alls. 


9- 


Given 
Involving, 


^^-4 = 3 
a; — 4 = 27 

a: = 31, Am. 


lO. 


Given 


2^x — s =4 




Dividing, 
Involving, 


\^a; — 5 = 2 
a; — 5 = 16 

X = 21, Ans. 


XI. 


Given 


5V1 = 3<> 




Involving, eta, 


X 

-=30 

X = 252, Ans. 




Given - 

Multiplying, etc 

Involving, 

Transposing, 


Page 170. 


12. 


+ V2ax+b „ 
b -'^ 




zax+h = d»— 2a*»+a» 
2aa; = {»_2ai«+a»— S 


14. 


Given 

Clearing, etc.. 
Dividing by y, 
Factoring, 


y — ay = I 
y (i - a) = I 




Dividing, 


y = ^-~a'^'^' 



,Ans. 



BADICAL EQUATIONS. 
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15. Given 


. + V«^ + ^ V«' + ^ 


Clearing of frac, 


a;V^+"^+a'+^ = ««* 


Transposing, 


xV'<^ + 3* =ia* — a? 


Involving, 


a«a? + »« = a*—2tl^-\-3^ 


Uniting, 


3a«a^ = a* 


Dividing by a\ 


3a« = a» 




a» 




... «. = - 


Extracting root, 


X = aV\y Ans. 


17. Given 


Va;-f 12 = 2 + a/S 


Involving, 


a; 4- 12 = 4 -h 4V^ + « 


Transposing, 


4V^ = 8 


Dividing, 


Vx = 2 


Squaring, 


a? = 4, /lw«. 


18. Given 


V5xV«+2 = 2+ a/s^ 


Then 


Vsa; + 10 = 2 + Vs^ 


Squaring, 


5a; + 10 = 4 + 4^52^ + S» 


Uniting, 


4^5^ = 6 


Dividing, 


V5^ = 1 


Involving, 


sa? = i 




a; = ^, -4n5. 




Vx x — ax 


19. Given 


X " y/x 


Clearing of fractions, a; = 2; (a; — oa:) 


Dividing by a;, 


(i — a) a; = I 




« = . Ans, 



1 —a 
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PURE QUADRATICS. 
Bage 17S. 

2. Given 3a? — 5 = 70 
Transposing, eta, a^ = 25 
Extracting root, a; = ± 5. 

3. Given 90^ + 8 = 32:8 + 62 
Transposing, etc., ic* = 9 

a? = ± 3, ^«& 

4- Given 53^ + 9 = 22:2 + 57 
Transposing, etc., a? = 16 

X =. ±_ 4, ^n«. 

5- Given 6x» + 5 = 42^^ + 55 
Transposing, eta, a;* = 25 

a? = ± 5, ^7w. 

6. Given 5- + 35 = 32^ + 7 

4 
Multiplying by 4, $0? + 140 = 122?* + 28 

Transposing, etc., 7^ z= 16 

a? = ± 4, ^w«. 

7. Given £^±i = ^TJ + 5 

10 10 ^ ^ 

Multiplying by 10, 22;* + 8 = a?^ — 6 + 50 
Transposing, eta, a:^ = 36 

X =. ± 6, Ans. 

8. Given ? = ?.4 

42 a; 
Multiplying by 4a:, a?» = 22^ — 16 

Transposing, a? = 16 

a; = ± 4, Ans. 
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9- 


Given 


2^ X z ^ 




Multiplying by 6x, 
Transposing, 


33? + 12 = 22!* + 18 

X = ± V6, Ans. 


lO. 


Given 
Transposing, 


2a»+ 12 = 3a« — 37 
a^ = 49 
a; = ± 7, ^n*. 


II. 


Given 
Transposing, etc.. 


7«*— 7 =33^ + 9 
a; = ± 2, ^«». 


12. 


Given 


flftl^ = 0* 




Dividing by a>. 


a^ = rt» 

a; = ± 0, ^»j«. 


13. 


Given (a? + 2)' = 40; + 5 
Or, a^ + 4x + 4=: 4X + S 
Transposing, a? = i 

X z= ± I, Ana. 


14. 


Given 


. 6a^— la 




Multiplying by 4, 
Transposing, etc.. 


4 

42^2 — 4 = 6a;*— 12 

a? = 4 

rr = ±2, ^««. 


IS- 


Given - 

Multiplying by 30, 
Transposing, etc.. 


v{2X + 9) __ sx-{- 6 

30 "" 10 
2a:* + 9a: = 9a; + 18 
a;^ = 9 
a: = ± 3, ^w«. 


16. 


Given 5 ^ 5 ^8 

Clearing of fractions, 

60 + 152; -f- 60 — 15a; = 128 — S3^ 
Transposing, etc., x^ — i 

a: = ± I, A71S. 



1^ PtJRE <ltJADRATlCfi. 

Page IJ^^—Omtinusd. 

17. Giyen ^^ = i — a: 

Clearing of frac., ah^ — 2aa? = i — a:* 
Transposing, a^ji^ — 202:* + a:' = i 
Factoring, (o^— 2a + i)a^ = i 

Dividing, a^ = 



22. 



a* — . 2a + I 

a? = ± , Ans. 

a — X 

19. Given z^^— 5 = — 
Dividing by 2, and squaring. 

Multiplying by 9, 9a:» — 45 = 43^ 
Transposing, etc., a^ = 9 

a; = ± 3, v4««« 

20. Given 2^^ — 4 = 4Va' — i 
Dividing by 2, and sq., a^ — 4 = 40^ — 4 
Transposing, a? = 408 

a? = ± 2a, ^w«. 

21. Given Va: + c = 



Mult, by denominator, a:» — c* = d« 
Transposing, a? = (^ + d^ 



a; = iv^-frf*, -4w.9. 

Given a/^ — ^^ = Vx 

Squaring, etc., 50:^—1 =2:* 

Transposing, etc., a:^ -- j 

a: = ± I, Ans. 
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h 



23. Given ■ = Vi + a 

Squaring, etc., i« = aj» — a* 

Transposing, a^ = a» + A* 



24. Given -— -^ — it:: V«— 10 

ViC + 10 



Clearing of fractions, 24 = V^--ioo 

Squaring, 576 = a^ — 100 

Transposing) 2:^ = 676 

a; = ± 26, ^TM. 

PROBLEMS. 
rage 174. 

1. Let a; = the number. 

Then 5 x - = 108 

3 4 
Clearing of fractions, ofl = 1296 

a; = ± 36, Am. 

2. Let a; = the number. 

Then 25 = 9 

4 

Multiplying by 4, a,^ = 64 

a: = ± 8, ^w^. 

3. Let X = No. of rods on one side. 
Then 7? = 1600 sq. rds., area. (Ax. 10.) 

a: = 40 rods, Ans, 

Note.— It is advisable for the pupil to represent tbe area by a 
diagram, in this and like problems. 

4. Let X =r length of side of square. 
Then a;* = 50 x 18 = 900 rods, area. 

X = 30 rods, Am* 
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PUKE QUADBATIC8. 



s- 


Let 




2X = one. 




Then 




SX = the other. 




By conditions. 




iox» = 360 




Dividing by 10, 




a:» = 36 

a? = ± 6 




And 




22?== 12;) . 


6. 


Let 




X = No-ofdoUara. 




Then 




a^— 7 = 29 




Transposing^ 




a: =r $6, Ans. 


7. 


Let 




X = number. 




Then 


X 

8 


a; I 




Clearing of fractions, 


a:^ = 6400 








X = 80, ^n«. 


8. 


Let 




« = less, 




Then 




AX = greater. 




And 




4a? = 900 




Dividing by 4, 




a:* = 225* 




And 




a; = 15 ; ) 


9- 


Let 


X = 


number of yards. 




Then 404 -. 


-2; = 


price. 




40J-: 


'X — 


81 
2a; 




. , 81 








And — 

2X 


\ X \: 


3 : 54 




Mult, etc., 


7?=: 


729. (Art. 378.) 




.'. 


X = 


27 yards; \ 




And 


81 __ 

2X 


I1.50; price, r 



12. 



AFFECTED QUADRATICS. IW 

10. Let « = number. 

Then ^-12 = 180 

4 

Transposing, etc^ ^ = 256 

a: = ± 16, -4n«. 

11. Let a? = length of side. 
Then ^ = area of bottom. 

62^^ = capacity in cubic feet 

,_* 266112 X 231 
By conditions, oa? = — g 

77 77 

. 2661W xm 
CanceUing, a? = ^ ^^l^^^S 

a?» = (77)2, and x = 77 feet, Am. 
Lg^ a; = number. 

Then (» + io)(a:— 10) = 156 

Or, a^— loo = ^5^ 

Transposing, ^ = 256 

a? = ± 16, Am. 



AFFECTED QUADRATICS. 
First Meilmdf Page 17 8» 

6. Given 3a* - 24a: = - 36 
Dividing, a«-8a:=: -12 
Completing square, o^ — 8a; + 16 = 4 
Extracting root, a: — 4 = ±2 

X = 6 or 2, Am. 

7. Given 5^ — 4©^ = 45 
Dividing by 5, ar^ — 8a; = 9 
Comp. sq., x^-'Sx+ 16 = 9 + 16 = 25 
Extracting root, a; — 4 = ±5 

a: = 4 ± 5 
;:= 9 0r —I, 
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8. Given ^ — tax = d 

Gomp. sq., ^ — tax + 9a* = rf + 90? 
Extracting root, a: — 3a = ± \/rf+9^ 

X = 3a±Vd+9a^ -4n«. 

10. Given 2^ — 222? =: 120 
Dividing by 2, a^ — iiar = 60 

Comp. sq., x' — iia; + -4^ = 60 -f -4^ = ^ 
Extracting root, a? — J^ = ± -^ 

= 15 or — 4, Arts. 

11. Given a^— 140 = 13a; 
Transposing, a^ — 13a; = 140 

Comp. sq., a:a_ i3ar + XJA = 140 + xj^ = i|ii 
Extracting root, a? — -^ = ± ^ 

.-. a: = ij^ ± V 

= 20 or — 7, il««. 

Second Jfefi^d, Fage 179. 

2. Given 33:^ — 92^ — 3 = 207 

Transposing, etc., ;r8 — 3a: = 70 



Writing value by rule, a: = f ± v 70 + J 
Eeducing, x = f ± VH^ = i ± V- 

= 10 or — 7, -4»5. 

3. Given 43^8 + 12a? + 5 = 45 

Dividing by 4, a:* + 3a; = 10 

By the rule, a? = — | ± Vio + J 

Reducing, a: = — f ±a/^ 

a; = - i ± i 
ss: 2 or — 5, An$. 
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Given 32^2 — i4aj + 15 = 

Dividing by 3, a;8 — ^ = — 5 



By the rule, z= } ±V— S + V 

Eeducing; x = I ±Vi 

a; = i ± i = 3 or If. 

5. Given 4a;* — 9a? = 28 

Dividing by 4, a^ — Ja? = 7 

By the rule, a? = | ±^7 + 11 

= I±VW 
x=z |±¥ = 4or-ii 

^ n- »+ 2 , 2a: 

6. Given H ; — = 2 

2a: a? + 2 

Clearing of fractions, a:'+4^+4+4^ = 4iC*+8a? 
Reducing, a* — 4a; + 4 = o 

Extracting root, a? — 2 = o 

ar = 2, Ana. 

7. Given ^ + -r — ab z=i d 

Transposing, etc., a? = ■i±y ab+d-\ — ^Am. 

8. Given «* + 4«« = * 



By the rule, :» = — 2a ± VJ + 40^ -4w«. 

9. Given 3a:8 — 74 = 6a; + ^j 

Transposing, 33^8 __ 5^; — jqj 
Dividing by 3, as^ — aa? = 35 

a; = I ±^35 + 1 = i ±V^ 
= i±6=7or— 5, Ans. 

10. Given 358 -(- 13 = 6a; 

Transposing, a;* — 6a; = — 13 
By the rule, ^ = 3 ± V— 13 + 9 

Reducing, a; = 3 ±V^4 

a; = 3±\/4T^0 
= 3 ± 2^— I, Am. 
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1 1. Given (« — 2) (a; — i) = 20 
Or a^ — 3a: + 2 = 20 
Transposing, a^ — 3a; = 18 

By the rule, a? = i ± Vi8+| = f ± V^ 

a? = j ± f = 6 or — 3, Ans. 

12. Given —^ — I = -^ 

Clear, of frac., 6ar^+i2a;+6 + 6a? = 133;^ + 13a: 
Transposing, etc., a^ + a? = 6 

By the rule, z = — J ± ^6"+! 

Bedueing, x =z — ^ ± « 

= 2 or — 3, Ans. 

bx 

13. Given a^ [- cJt =z bd 

h / W 

Transposing, etc., a: = — ±y Jd — cA+ — , Ans. 

2C ^(/ 



Third Method, Page 181. 

Given 325* + 4^^ = 39 

Completing sq., 9a^+i2a;-f4=i2i 
Extracting root, 32^ + 2 = ±11 

a; = 3 or — 4}, Ans. 

Given a:2 — 30 = — a; 

Transposing, a:* + a; = 30 

Completing sq., 4a? -f- 4a; + i = 120 + 1 = 121 
Extracting root, 2a; + i = ± 1 1 

Transposing, 2a: = — i ± 1 1 

a: = 5 or — 6, Ans. 

Given 5a? + 3a^ = 2 

Or ^o^ + Sx= 2 

Comp. sq., 36a;' + 60a; + 25 = 24 + 25 r= 49 

Extracting root, 6a: + 5 = ± 7 

Transposing, 6a: = — 5 ± 7 

a: = i or — 2, Ans. 
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6. Given 4rr2 — 7a; — 2 = o 
Or 43^ — 7rc = 2 

Comp. sq., 64X^ — 112a: + 49 = 32 + 49 = 81 
Exti-acting root, Sa? — 7 = ±9 

Whence, 8a? = 7 ± 9 

a; = 2 or — J, A7i8. 

7. Given 5a^ + 2a; = 88 
Completing sq., 253:8 + loa; + i = 440 + i = 441 
Extracting root, S» + i = ±21 
Whence, Sa; = — i ± 21 

a? = 4 or — 4f> A^' 

8. Given 2a? — 6a; = 8 

Completing sq., 4a? — i2ar + 9 = 16 + 9 = 25 

Extracting root, 2a: — 3 = ±5 

Whence, 2a? = 3 ± 5 

a; == 4 or — I, Ans. 

9. Given 3«* + S» = 42 

Comp. sq., 36a:» + 60a, + 25 = 504 +25 =529 

Extracting root, 6a; + 5 = ± 23 

Whence, 6a: = — 5 ± 23 

a; = 3 or — 4!? Ans. 

10. Given a?— 15^ = —54 

Comp. sq., 4a:2 _ 60a; + 225 = —216 + 225 = 9 
Extracting root, 2a; — 15 = ±3 

Whence, 2a; = 15 ± 3 

a; = 9 or 6, Ans. 

11. Given , 9a* — 7^ = "6 

Comp. sq., 32437*— 252a; + 49 = 4x76 + 49 = 4225 
Extracting root, 18a: — 7 = ±65 

Whence, 18a: = 7 ± 65 

a: = 4 ov — 3I, Ans. 
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EXAMPLES. 



rage 182. 

Given a:^ — 4a; = — 3 

Completing square, eta, a; = 2 ± V— 3 + 4 

Kedueing, a; = 2 ± i 

a? = 3 or I, Ans. 

Given a;* — sa; = — 4 

Completing square, ar = f ± V— 4 + V 

Extracting root, a^ = f ± i 

a; = 4 or i, Ans. 

Given 2a:^ — 7a? = — 3 

Comp. sq., i6a:» — 56a; -f 49 = — 24 -f 49 = 25 

Extracting root, 4^ — 7 = ± 5 

Whence, 4^ = 7 ± 5 

a: = 3 or J, J^tw. 

Given a^ -|- loa? = 24 

Completing square, etc., ic = — 5 ± V24-f 25 

Reducing, a: =2 — 5 ± 7 

a; = 2 or — 12, ^w«. 

Given 60^ — 13a; +6 = 

Or, 6a^ — 13a; = — 6 

Dividing by 6, a:* — ^ar = — i 

By 2d method, a; = ^ ± V—i+jfl 

Reducing, » = H ± VA* 

Or, ^ = «±A 

X = ij or I, A718. 

Given i4ar — a:* = 33 

Changing signs, ar« — 14a; = — 33 

By 2d method, ^ = 7 ± V— 33+49 

a; = 7 ± 4 
= II or 3, Ans. 
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7. Given a^ — 3 = 5 
Multiplying by 6, 6a^ — 18 = a; — 3 
Transposing, 6a? — x =: 15 

By 3d method, 144a?— 240;+ 1 = 360 + i = 361 

Extracting root, 12a; — i = ± 19 

Whence, 12a; = i ± 19 

a; = if or — i^, Ans. 

8. Given _ + y-- — 

Mnlt. by 140, looa^ + 196a? = — 73 
By 3d method, 

iooooa« + 19600a? + (98)« = — 7300 + 9604 

= 2304 
Extracting root, looa; + 9^ = ± 4^ 
Whence • looa? = — 98 ± 48 

a; = — J or — ifi- 

^. 16 100 — 9.r 

9. Given — ^:r~" = ^ 

Clearing of frac., 64a:— 100+92? = 122^ 
Transposing, 12a;' — 73a; = — 100 

By 3d method, 

576a;a — 35042? + (73)' = — 4800 + 5329 
= 529 
Extracting root, 24a? — 73 = ±23 

Whence, 24a; = 73 ± 23 

a? = 4 or 2-^, Ans. 

a , X 2 

10. Given 5 + a = a 

Mult, by ax, a» + a?* = 2a? 

Transposing, a;^ — 2a; = — a* 



By 2d method, a; = i ± V— a^+i, Ans. 
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11. Given ^-f 2ffu: = ^ 

By 2d method, x •=. — m ± V^ + m\ Ans. 

12. Given a? -f - = i J 

o ■• 

By 2d method, a; = — ^V ± V| jf ^b 

Eeducing, a; = — ^ ± |J 

ar = I or — i|, Ans. 

13. Given — r — - — -'— = a: — 3 

a^ — 6a: + 9 ^ 

Mult by denom., a:*— loai'+i = a:*— pai^+aya:— 27 

Transposing, a? + 27a: = 28 

By 2d method, x = — ^±V284-^5 

= -¥±V^ 
Eeducing, a? = — ^2- ± ¥ 

a; = I or — 28, -4«5. 

X4. Given -^ ?Llli = 21+7 

14 — a; IX X 

Clearing of fractions, 

122^— I4a;+a:8-hi4— a; = 378a;— 272:8+294— 212: 
Transposing, 4oa:2_2y2a: = 280 
By 3d method, 

4ooa:8 — 3720a: + (93)2 = 2800 + 8649 = 11449 
Extractingroot, 20a:— 93 = ± 107 
Whence, 20a: = 93 ± 107 

a: = 10 or — 1^, Aiis. 

15. Given aVa?* — 4^ — i = — 4a: 

Transposing, ^^o^ — ^ =1 — 42: 

Squaring, 43^ — 16a: = i — 8a: + 16a:? 

Transposing, 127? + 2>x =: — i 

Dividing by 12, a^ + -^x = — -^ 

By 2d method, x = — iiV-^+l- 

= -i±VS 

a: = ~ I ± I 

= — i or — I, ^715. 
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i6. Given *^x + 5 + 6=a; + s 
Transposing, ^x + 5 = a? — i 
Squaring, a; + s =a;^— 2x + i 

Transposing, a^ — 32; = 4 



By 2d method, xz^\± VT+T = f ± I 

= 4 or — I, -4««. 

BBOOIID SOLiniON. 

Va; + s + 6 = ar + S 
Transposing, a: -f 5 — A/a; + 5=6 



By 2d method, Var + 5 = i ± V6 -f J 

Eedncing, Va? + 5 = ^ ± J 

Uniting, Va: + 5 = 3 or — 2 

Squaring, a? + S = 9 or 4 

a? = 4 or — I, An%. 

Note. — In the above solution, a; + 5 is regarded as a simple 
unknown quantity, whose value is to be found. For beginners, it 
might be more intelligible to substitute y for it. Then tlie equation 
would be y — ^y = 6, which can be readily solved as above. 

17, Given 3218 _ y^; «. 20 = o 

Or, 32:8 — 7a; = 20 

By 3d method, 36a?— 84a;+49 = 240 + 49 = 289 
Extracting root, 6af — 7 = ±17 

Whence, (>x :=. 7 ± 17 

a? = 4 or — if, Ans. 

i8. Given 70^ — 160 = 3a; 

Transposing, 7a^ — 32; = 160 

By 3d method, 1(^^:1^ '-^^->f^ = 4480 + 9 = 4489 
Extracting root, 14a; — 3 = ±67 

Whence, 14a; = 3 ± 67 

a: = 5 or — 44, Ans., 
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19. Given 2jc» — 2a: = i| 

Multiplying by 2, 42^ — 4a; = 3 
By 3d method, 4a? — 4a: -f i = 4 
Extracting root, 2a; — i = ± 2 

Whence, 2a? = i ± 2 

a; = ij or — J, Ans. 

20. 



21. 



22. 



aj- 



24. 



Given (a; — 


2)(a?-.i) = 6 


Beducing, 


a^-3a? = 4 


By 2d method. 


ic = i ± V4 + 1 


Or, 


a; = i±i 




ar = 4 or — i, Ans. 


Given 


4(a?-i) =4a:-i 


Or, 


4a^ — 4^ = 3 


(See Ex. 19.) 


a; = I J or — J, Ans. 


Given 


{2X — 3)a = 8a? 


Beducing, 


4a^ — 20a; = — 9 


By 3d method, 4a:* - 


- 20a; + 25 = — 9 + 25 = 16 


Extracting root, 


2a; - s = ± 4 


Whence, 


2x=i s±4 




a; = 4j or J, Ans. 


Given 


14 
3« — 2 = -—4 




. X — I 


Mult, by a: — I, etc., 


3a^ — 5a? = 12 


By 3d meth., 36a;2 . 


- 60a; + 25 = 144 + 25 = 169 


Extracting root. 


6a; - s = ± 13 


Whence, 


6a? = s ± 13 




a; = 3 or — ij, Ans. 


Given 4a 


._^4-x _ 


^ X+l ''^ 


Mult, by a: + I, etc., 


49^ — 9a; = 28 


By 3d meth., 643^- 


-i44a; + 8i = 448 + 81 = 529 


Extracting root. 


8a: - 9 = ± 23 


Whence, 


8a; = 9 ± 23 




a; = 4 or — ij, Ans. 
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25. Given a;? + -^ = ^ 

Transposing, a? — — = — ^ 

By 2d method, « = f ± V-A+A 

Eeducing, a? = f ± J 

a: = I or J, -4im. 

26. Given a:^ + - = - 

2 2 

By 2d method, a; = -J ± Vi+A = -i± V^ 
Eeducing, a: = — J ± J 

a; = i or — i, J^n«. 

27. Given a^ — 2«a? = w' — w' 

By 2d method, « = n ± Vwi^ — w* + w* 

A a; = n ± m, Ans. 

,8. Given 9(*^^) ^ £^ 

Clearing of fractions, gV — ^b = o^ — 303? 
Transposing, ofi — 3^3; = 9J* — 90* 

By 2d method, x = ^± a/p** — paJ + — 

Eeducing, :. = f ± ^36^-^^ 

Or, ar = 5?±^^^l^ 

2 2 

/. a: = 3J or 3a — 3ft, An8. 
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EQUATIONS OF THE QUADRATIC FORM. 
Fage 183. 

4. Given a:* + 8 = 6a? 

TraDsposing, oi^-^ta^ =1 — 8 

By 2d method, ;»* = 3 ± V— 8 -f 9 

Reducing, a? = 3 ± i 

Uniting, a? r= 4 or 2 

Extracting root, a: = ± 2 or ± V2, Am. 

5. Given a:* — aa^ = 3 

By 2d method, a? = i ± V3 + i 

Reducing, a? = i ± 2 

Uniting, a? = 3 or — i 

Extracting root, a: = ± 'v/s or ± V— i, -4w5. 

6. Given afi ^ jofi = o 
Transposing, sfi =z ya^ 
Dividing by a:®, a:* = 7 

Extracting cube root, x = ^ = 1.91+, Ans. 

7. Given - + - = ^ 

a? 
Multiplied by 2, a? + - = y^ 



By 2d method, a; = — i ± Vt^+tV 

Reducing, x = — i ± i 

a; = i or — J, ^/J5. 

8. Given ^ + i\^x = i 

By 2d method, Vx = — J ± Vi + t% 

Reducing, \^ = -- 1 ± I 

Uniting, V^ = | or — 2 

Involving, a; = J or — 8, ^w^. 
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9. Given 4a? + 4\/x+~2 = 7 

Transposing, 4\^x + 2 = 7—43? 

Squaring, i6x + 32 = 49--S6ar+ 16«» 

Transposing, i6a:8 — 72a; = — 17 

By3dme., 2562^— 11 522;+ (36)8 = — 272 + 1296 

= 1024 
Extracting root, 16a; — 36 = ±32 

Whence, i6ic = 36 ± 32 

ar = 4j or J, A718. 

,0. Given V^+^^4:-V9 

4 + Vx Vx 

Clearing of fractions and squaring, 

40^ + 20X =z 256 — 32a? + a:^ 
Transposing, 32^ + 52a; = 256 

By 3d meth., 93;*+ 1560;+ (26)2 = 768 + 676=1444 
Extracting root, 3a; 4- 26 = ±38 

Whence, 3a: = — 26 ± 38 

a; = 4 or —21 J, A718. 

PROBLEMS. 
Page 184. 

!• Let X = One, 

Then 1 2 — a? = The other. 

And 12a?— a:^ = 32 

Or a;?— 12a; = — 32 

Comp. sq., a:2 _ 12a; + 36 = —32 + 36 (Art. 333.) 

Extracting root, x^6 =z ±2 

Whence, a: = 8 or 4 ; , . 



;! 



12 —a: = 4 or 8 

Let X = Cost, 

aj 
Then — = Rate per cent, 

100 

x^ 

And — = Percentage lo^t. 
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By oonditionB, z '^ = 24 

Clearing, looa; — a? = 2400 

Changing signs, a? — looa: = — 2400 

By 2d method, x = 5o±V— 24004-2500 

a; = 50 ± 10 
= $60 or $40, Ans. 



Let 




z = 


one number. 


And 




y = 


the other 


". 


Then 




x + y = 


10 


(I) 


And 




xy = 


24 


(») 


Squaring (i). 


a^ 


+ 2xy + y« = 


100 


(3) 


Mult (2) by 4, 




A^y = 


_9^ 


(4) 


Sub. (4) from (3), 


"^ 


— 2xy + y* = 


4 


(5) 


Extracting root, 




«-y = 


±2 


(6) 


Bringing down (i) 




ic + y = 


10 





Adding (6) and (i), etc., a; = 6 or 4 ; ) 

Subtracting (6) from (i), etc., y = 4 or 6, f 

Note.— Let the papU xx>mpare this solation with that of Problem i. 
in which one unknown quantity is used. 

4. Let X = no. of sheep, 

80 
Then — = price of each. 

X 

. , 80 80 

And — = — ; — + I 

X x + 4 

Clearing of fractions, 80a; -|- 320 = 80a; + a;* 4-40? 
Rejecting 80a; from each, a^ 4- 4a; = 320 
Completing square, a:* -f 4a: + 4 = 324 
Extracting root, a; + 2 = ± 18 

Whence, z = — 2 ± 18 

X = 1 6 sheep] 

And — = ts each, J 

X "^ 

The problem will not admit of a negative result. There- 
for^ the Ans. 16 sheep, at $j^ a head. 
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Let X = the number. 

Then 22:^ = 65 — 3a; 

Transposing, 20^ + ^x z=: 65 

Dividing by 2, rf + f a: = ^ 



Completing square, etc., a; = — J ±^^^^ 

a; = — J ± J^ 
= 5 or — 6J, ^n«. 

6. Let X = No. of scholars, 

144 
Then — =-^ —aw oranges each received. 

And !44^_i44_ 

X X + 2 

Clearing of frac., 144a; -f 288 = 144a; + a^ + 2a; 
Or a:» + 2a; = 283 

By 2d method, a; = — i ± V288 + 1 

a; = — I ± 17 
= 16 or -— 18. 

Note. — The eeoond value of x, being negative, cannot be applied to 
children. It may be obeerved that negative values do not apply to 
concrete numbers. Hence the Ans, 16 scholars. 

7. Let X = share of one, 
Then 50 — a: = ^ « the other. 
And 50a? ^xi :==: 600 

Changing signs, s^ — 50a; = — 600 

By 2d method, x ^ 2$ ± V— 600 4- 625 

X = $30, one ; 
And 50 — a? = $20, other, 



'' Iahs. 
er, ) 



Let X = one. 

Then 100 — a: = the other. 

And looa: — a^ z=z 2400 

Changing signs, a?— looa; = — 2400 



By 2d method, x = ^o± v-— 2400 +• 2500 

a; = 60 ; ) . 
And 100 — a: = 40, ) 
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9. Half the perimeter (-4^ = 64), or 64 rods, is equal to 
the sum of the length and breadth. 

Let ^ = the length, 

Then 64 — a: = " breadth, 

^nd 643: — X* = 1008 sq. rds., area. 

Changing signs, a^ — 64a; = — 1008 

By 2d method, a; = 32 ± V- 1008 + 1024 

,. a: = 36rds.,rgth; J 
' 64 - a; = 28 '' br'dth, J 

10. Let « = number in file. 
Then a: + 60 = *' " rank. 
And a:* + 60a; = 1600 men. 

By 2d method, a; = — 30 ± V1600 + 900 

Eeducing, a; = — 30 ± S© 

... a: = 20 men in file; ) ^^^ 
a? + 60 = 80 " " rank, ) 

Page 185. 

, j^ j^t X = number of lambs. 

Then -— = cost of each. 

And S\^f or — = ami received for them. 

iix 50 

By conditions, —^ 5° = "j 

Clearing of frac., 1 101? — looa? = 100 
By 3d method, 

4843:8 _ 4400a; + loooo = 14400- (Art. 336.) 
Extracting root, 22a; — 100 = ± 120 
Transposing and dividing, a; = 10 lambs, Aiis. 
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12. Let X = one number, 

Then 4 — a; = the other. 

And - + — ^ = I 

X 4^x 

Clearing of frac., etc., a^ — 40; = — 4 
By second method, a; = 2 ; | 



And 



X = 2;| 
4 — a: = 2, f 



SBCOND SOLUTION. 

Denote the numbers by x and y. 

Then x + y = 4 (i) 

And - + - = I (2) 

X y ^ 

Clearing (2), x-^y = xy (3) 

Subtracting (3) from (i), o = 4 — xy 

Or, icy = 4 (4) 

From (i) and (4) find the value of x — y, thus: 

x + y = 4 is) 

Squaring (i), ofi+2xy + y^ = 16 (6) 

Mult. (4) by 4, 4xy = 16 (7) 

Subt. (7) from (6), a^'-2xy + y^ = o 
Extracting root, x — y =z o 

Or, a; = y (8) 

Substituting in (i), 2a; = 4 

ar r= 2 
From (8), y = 2. Ans. 2 and 2. 

13. Denote the numbers by a: and y. 

Then « + y = S (i) 

And a« + y8 = 65 (2) 

Dividing (2) by (i), x^^xy-j-f = 13. (Ax. q.) (3) 

Squaring (i), x^-^-ix y ^f = 25 (4) 

Subt (3) from (4), 3^y =12 (5) 
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Or, ^y = 4 

Whence, y = ^ (6) 

Substituting in (i), a? + - = 5 

Clearing, eta, a^ — 50? = — 4 

By 2d method, a? = 4 ± V— 4 + V- 

a; = 4 ± f = 4 or I 
Substituting in (6), y = i or 4. 

Ans. 4 and i. 

This problem may be solved with one unknown quantity, 
ttius, 

Let X = one number. 

Then 5 — a: = the other. 

And i2S^jsx-^i$3?—afi+afi = 65 
Transposing, etc., 152^ — 75a: = — 60 
Or, a^ — 5a; = — 4 

Completing sq., etc., a? = 4 ± 'V^— 4 + ^ 

X = 4 or I 
And 5 — a; = i or 4 

Afis. 4 and i. 

/4. Let a; = No. of yards in the width, 

Then a: + i = " " « length. 

I acre = 4840 square yards. 
3 acres = 14520 " " 
Length x width = a:* -f a: = 14520 
By 2d method, a; = — J ± V14S20 + J 
Reducing, a: = — 4 ± V^W^ 

Or, x=^i±^^ 

X = 1 20 yards, width ; ) . 
a; + I = 121 ** length, ) ^* 
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IS- 


Let 


X = B's rate, 




Then 


a; 4- I = A's " 
- — = time it takes B to ga 



And 32?^_3?o^ ^^ 

X a? + I 

Dividing by lo, clearing, etc., 

a;2 4. a; = 30 
By 2d meth., a: = — J ± V30 + \ 
Reducing, a? = — J ± -V- 

a: = s miles, B's rate ; ) . 
And a: + I = 6 « A's " ) * 



16. Let 


X = No. that B relieves. 




Then 


a? + 40 = " « A *^ 
• = sum B gives to each, 

X 

a? + 40 




By conditions. 


1 200 1 200 
X "" a; + 40 "*" ^ 




Dividing by 5, 


240 _ 240 

X a: + 40 




Clear, of frac., 


240a; +9600 = 240a; -f a:* + \ox 




Transposing, 


^ + 40a; = 9600 




By 2d method, 


a? = — 20 ± V9600 + 400 




Reducing, 


X •=. — 20 ± 100 
a; = 80 




Whence, 


a? + 40 = 1 20 




And 


80 relieved by B ; ) . 
120 " " A, 
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17. Let X = one part. 

Then 48 — ar = the other. 

And a? — 4&r=— 252 

Completing square, etc., An%. 42 and 6. 

BY TWO UNKNOWN QUANTITIES. 

Denote the parts by x and y. 

Then a; 4- y = 48 (i) 

xy = 252 (2) 

Squaring (i), (a; 4- yf = 2304 (3) 

Multiplying (2) by 4, _ 4ay = 1008 (4) 

Subtracting, {x — y^ = 1296 (5) 

Extracting root, a? — y = ± 36 (6) 

a? + y = 48 (i) 
Adding (i) to (6), etc., a; = 42 or 6 ; ^^ ^^^ 



Subt. (6) from (i), etc., y = 6 or 42 



1 



18. Let X = number A bought, 

And y = '' B -^ 

Then a; + y = 10 (i) 

12 

— = cents A paid apiece. (2.) 

X 

y= " B " " (3) 

By conditions, — = 1- ^ (4) 

Clearing of frac, i2y = 12a; + a:y (5) 

Taking value of x from (i), 

lay = 12 (10— y) f y (10— y) 
Reducing, i2y = 120*— i2y + loy — y^ 

Transposing, y* + i4y = 120 
By 2d method, y = — 7 ± V^i69 

Eeducing, y = — 7 ± 13 

y = 6 lemons, B ; , ^ 

^ AUB, 



From (i), a: = 4 " A^ 



:\ 
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BY ONE UNKNOWN QUANTITY. 

Let X = No. A bought. 

Then lo — a; = " B " 

By conditions. — = h i 

•^ a: lo — a; 

Clearing of frac., etc., a^—^4x = — 120 



By 2d method, a? = 17 ± V— 120 +289 

And 10 — a; = 6, B, f 



19. Let X = the breadth. 

Then 24 — a: = the length. 

By conditions, 24a: — a:* = 35 (24 — 2a;) 
Eeducing, a^ — 94a? = — 840, etc. 

Ans. 14 ft. length; 10 ft. breadth. 

BY TWO UNKNOWN QUANTITIES. 

Let X = the length. 

And y = the breadth. 

Then a: + y = 24 ft, or half the perimeter. (i) 
xy = 35 (a; — y), the area. (2) 

Mult (i) by 35, 3Sa?+35y = 840 (3) 

Transposing (2), 35^— 35y = ^H (4) 

Subt. (4) from (3), yoy = 840 — xy 

Taking val. of x from ( i ), 7oy = 840 — (24 — y) y 
Eeducing, yoy = 840 -— 24y + y^ 

Transposing, etc., y^— 94y = — 840 
By 2d method, y = 47 ± V— 840 + 2209 

y = 47 ± 37 
.-. y= 10, breadth ;^^^^ 
And a; = 14, length. ) 
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20. Let 


X = No. of rows. 


Then 


a; + 3 = " " trees in each row. 


And 


a«+ 3a; = 180 


By 2d method^ 


X— — i±Vi8o-f f 


Reducing, 


a:=-i±¥ 




.-. a; = 12 rows; ) .^^ 



And 



a: + 3 = 15 trees in each, J 
X = digit in tens' place. 



21. Let 

Then 7 — aj = « " units' " 

And a^ -f (7 — •^)^ = 29 

Seducing, a^-^ixz^ — 10 

Completing square, etc., -4«». 52, 

BY TWO UirKHOWH QUAjititiKS. 

Let loa; + y = numher. 

Then a; + y = 7 

And a» + y2 = 29 

Squaring (i), a? + 2xy + f = 49 
Suhfc (2) from (3), 2a;y = 20 

Comhining (2) and (4), x — y = 3 
(5) " (0. ^= S 

(See solution of Ex. 17.) lox+y = 52, Ana. 

22. Let X = No. in the party. 

Then a; + 30 = contribution required of each. 

And a:8 + 30a; = 1000 

By 2d method, x = — iS±Viooo + 22S 

Eeducing, a; = — 15 ± 35 

a; = 20 persons, Ans. 



(I) 

(2) 
(3) 
(4) 
(5) 
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23- 





rage 186. 






Let 


* 

X = 


the less, 




Then 


1 20 

X 


" greater. 




And (a? + 


H^-')= 


120 




Eeducing, 


a^+2X=: 


80, etc. 








Am. 8 and 


IS- 



BY TWO UNKNOWK QUANTiTlJfiB. 

Let X = the greater, and y = the less. 

Then xy =120 (i) 

And (y + 2) (a: — 3) = 120 (2) 

From (2), a;y4-2a;— 3y— 6 = 120 (3) 

From (i), xy = 120, and x = — (4) 

From (3), 120 + ^ — 3y = 126 (5) 

Clearing, etc., 3*^ + 6^ = 240 

Dividing by 3, y« -f- 2y = 80 

By 2d method, y = — i ± VsT 

Reducing, y = — i ± 9 

y'= 8 or -10, less; ) ^^^^ 
Prom (i), X = 15 or — 12, greater, ) 

24. Let X = one, 

Then 36 — .r = other. 

By the conditions, ^6x—a^ = 80 (36 — - 2x) 
Reducing, a^— 196^ = — 2880 

Completing sq., etc., x = 98 ± V-— 2880 + 9604 
Or X = 98±V6724 

And a; = 98 ± 82 

Am 36 — a? = 20, j 
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25. Denote the numbers by x and y. 

Then ar + y = 75 (i) 

And ay : a:? + ya : : 2 : 5 (2) 

Changing (2) to an equation, 

2a:» + 2y8 = ^xy (3) 

Squaring (i), a« + 2a;y + y* = 5625 (4) 

Transposing and mult, .2:^24- 2^ = 11250— 4a;y (5) 

Equating (3) and (5), ^xy = 11250—42;^ (6) 

Reducing, xy = 1250 (7) 

Combining (4) and (7), a; — y = 25 (8) 
Combining (i) and (8), a; = 50 ; | ^^ 
Substituting in (8), y = 25, ) 

BY ONB JJKKSOWS QUANTITY. 

Let ^ = one number, 

Then 75 — ^ = the other. 

And 75a? — ^ • ^ + (75 — ^)^ " 2 : 5 . 

Placing the product of the extremes equal to the product 
of the means and reducing, 

^ — 75^ = — 1250, etc. 

26. Denote the numbers by x and 146 — x. 
Then V^4^ — 2^ — Va: = 6 
Transposing and involving, 

146 — a; = 36 + i2A/a; + a? 

Transposing and dividing, 

55 — a; = 6 ViZJ 
Squaring, 3025 — 1102:4-25* = 3^^ 

Transposing, x^ — 146.^ = — 3025 

Completing sq., etc., x = 73±V— 3025 + 5329 
Reducing, x = ts±4^ 

: a: =121 or 25;)^^^^ 
Ana j46-a; = 25 or 121, j 
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27. Let X = circumference of fore- wheel, 

Aud y = " " hind " 

Then 3600^3600 ^^ 

z y ^ ^ ' 

A J 3600 3600 , . 

And ^—— = ^—- + 40 (2) 

Dividing (i) by 60, ^ = -^ + i 

Clearing of fractions, 6oy = 6ox -f xy 

Factoring and dividing, x = - — ^ (3) 

00 4- y 

Dividing (2) by 40, — ^ — = —^ h i 

^ ^ ^ -^ a; + 3 y + 3 

Clearing of fractions, 

9oy + 270 = 9oa;+27o+a;y-|-3aj+3y + 9 

Transposing, etc., Syy — 9 = 93a; + xy 

Factoring and dividing, x = -U—-^ (4) 

E,™.«.g(d..d(4), s^ = ^ff 

Clearing, 558oy-f6oiy« = 5220^—540 + 87^2— 9y 

Transposing, etc., 27^* — 369^ = 540 

By 3d method, 

4 X 27V— 4 X 27 X 369^+369' = 54 0x108 + 136161 

Extracting root, 54^ — 369= ± Vi9448i = i44i 

Whence, 54y = 810 

y = 15 ft.;) 

-, ,, 60x15 60x15 ,, } Ans. 

From(3), x = 7——- = = 12 " I 

^"^ 60 + 15 75 ; 

BY ONE UNKNOWN QUANTITY. 

Let X = revolutions of hind-wheel. 

Then 60 + a; = " " fore- wheel, 

And = circumference of hind- wheel, 

X 

And r^= " "fore-wbeeL 
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By the conditions. ^^ ^^ = } ^ 40 

^ 3^. ^ 3600 ■ , 

Clearing of frac., etc., 2*+ 2460a; = 648000 
By 2d method, x = — 1230 ±^648000 + 15 12900 
Bedncingy a? = — 1230 ± 1470 

X = 240 

5 — = 15 ft. hind-wheel;) 
, \ Ana. 

— ^ = 12 ft. fore-wheel, ) 



60 + a; 



28. Let X = one nnmber. 

And a? + 16 = the other. 

By the conditions, a^ + 16a: = 36 
Completing square, etc., a: = — 8 ± Vs6 +64 



And 



ar = 2or — -18; ) , 
a; + 16 = 18 or —2, j 



29. Denote the numbers by x and ^. 

Then a:4-.y=i4 = f (i) 

And ^ + i = 34 = J^ (2) 

Multiplying (2) by a^y, x + y =z ^-^ (3) 

Equating (i) and (3), i^ = f 

Multiplying by |, 4^y = f (4) 

Squaring (1), a^ + aary + y* = -^ (s) 

Subt. (4) from (5), etc., x—y = | (6) 
Combining (1) and (6), a; = f ; j 
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BY ONE UNKNOWN QUANTITY. 

Let X = one number. 

Then | — a; = the other. 

And - + — ^ = V 

a: ^ 4 - 3a: 

Clear, of frac, etc., i aa:^ — 1 6a: = — 5, etc. 

30. Let X = the less number. 

Then a:+ 15 = " greater " 

And t±25^ = ^ 

2 

Clearing of frac, etc, a:+ 15 = 20^ 
Transposing, etc., a? — |a; = -^ 



Completing square, etc., « = 1 ± V^ + tV 
Reducing, x = i ±VW 

Or, ' a; = J±V 

•'• a? = 3 less; ) ^^ 
And a: + 15 = 18 greater, ) 

31. Let a; = her age. 

Then - + v^— 12 = 

Clearing of frac., etc., x+zVx = 24 
Completing square, etc., Vx = — i ± 5 
Uniting, Vx = 4 or — 6 

Involving, a: = 16 or 36, 

Hence her age is 16, or 36 years, Ans, 

Note. — The minus sign must be placed before the radical in the 
first equation when the second value is taken. 

32. Denote tiie length by x and the breadth by y. 
Then 2 (a; -f y) = 96 (i) 
And xy = 70 (a; — y) (2) 
For solution, see that of Problem 19, above. 

28 rods, lenffth ; ) . 



20 " breadth 



,] 
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33- Let 
And 



34. 



X 


= 


A's 


age. 


120 

X 


= 


B's 


a 



By conditions, (a;— 3)/— + 2) = 120 
Multiplying, etc., 2a;2 ^ ^^ ^ ,202; +360 
Transposing, eta, 3^^ ix = 180 

Completing sq., a;^ — 3a; + J = 180 + | = 129 
Extracting root, a: — ^ = ± ^^ 

^ = i ± V> or 15 years, A's age ; 



120 

-— = 8 " B's 



\An%. 



Let 




X 


= 


Then 


80 X 


8 

a; 
8^640 

X X 


« 






a?— 14 


= 


36 X 

^ a;— 14 


26 
a;- 14 

_ 936 
a:- 14 


_^ 


And 


640 


936 


__ 



No. of lbs. p^per bought 
for 8 crowns. 

price of pepper per lb. 

sum paid for pepper, 
lbs. saffron for 26 crowns, 
price of saffron per lb. 

sum paid for saffron. 



^ H- ;;; — -77 = 188, by conditions. 
M jj — 14 

Clearing of fractions, 

640a: — 8960 + 936a: = i88a:8_-2632a; 

Transposing, 

i88a^ — 4208a: = — 8960 

Dividing by 4, 

47a:* — 1052a; = — 2240 

By 3d, 942? — 1052 = ±\/ — 2240x188 + (1052 )^ 

Eeducing, 94a;— 1052 = ±\/— 42x1204- 1106704 

" 94a;— 1052 = ± A/685584 

" 94a;-~io52 = ± 828 

Whence, 94a; = 1880 • 

a; = 20 lbs. p. for 8 c, An%, 
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SIMULTANEOUS QUADRATIC EQUATIONS. 
Page 188. 

2. Given a^ + y^ := 2S (i) 
And X +y = ^ (2) 
Squaring (2), a? + 2xy -Jt f =^ A9 (3) 
Snbt. (i) from (3\ 2xy = 24 (4) 

" (4) " (i),rc2-2;ry-fy2= i (5) 

Extracting root, x — y -=. ± i (6) 

Combining (2) and (6), ar = 4 or 3 ; 1 

And y = 3 or 4, ) 

3. Given a:» + yS = 74 (i) 
And a; + y = 12 (2) 
Squaring (2), a^ + 2xy + y^ = 144 (3) 
Subt. (i) from (3), 2a:y = 70 (4) 

« (4) " (i), a^^2xy + f = 4 (5) 

Extracting root, a; — y = ± 2 (6) 

Bringing down (2), x -h y = 12 

Combining (6) and (2), ^- = 7 or 5 ; ) ^^^ 

And y = 5 or 7, ) 

4. Given x^ — f = 28 (i) 
And ic — y = 2 (2) 
Dividing (i) by (2), a> + y = 14 (3) 
Combining (3) and (2), x = S;) ^^^ 

And y = 6, ) 

5. Given a:« + y« z= 244 (i) 
And y — a; = 2 (2) 
Squaring (2), y8 — 2a;y + a:^ = 4 (3) 
Subt (3) from (i), 2.ry = 240 (4) 
Adding (4) to (i), a:8+2^y-hy2 = 484 (s) 
Extracting root, a? + y = ± 22 (6) 
Bringing down (2), -— x + y = 2 
Combining (6) and (2), x = loor — 12; ) 
And y = 12 or —10, J 
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6. Given 


3aj8-y» = 25i (i) 


And 


a; + 4» = 38 (2) 


From (2), 


a; = 38 — 4y 


Squaring, 


a^ — 1444— 304y+i6y2 



Multiplying by 3, 3258 _ 4332 — 91 ay + 48^2 (3) 
Substituting in (i), 

4332-912^ + 48^—^ = 251 
Transposing, etc., 

47y« — 9i2y.= —4081 
By 3d method, 
(47W— 47 X9i2y+(4S6)* = — 191807 + 207936 

= 16129 

Ext root, 47y— 456 = ± 127 

Whence, 47y = 45^ ± ^27 

y = i2i^or7; I 
a; = 10, > -47W. 

From (2), using 2d value of y. ) 



Given 


8a»+5y» = 


728 




(1) 


And 


6y — X = 


'5 




(2) 


From (2), 


X = 


6y— 1 


'S 


(3) 


Squaring, 


a« = 


36 f- 


- i8oy + 2 


*5 


Multiplying by 


8, 8a!» = 


288f- 


-i44oy + 


1800 



Substituting in (i), 
288y«— i44oy+i8oo + 5y» = 728 
Transposing, etc., 

293y* — M4oy = — 1072 
By 3d method, 
(293)^—1440 X 293y + (72o)2 = — 314096 + 518400 

z= 204304 
Ext. root, 293y — 720 = ± 452 

Whence, 293^ = 720 ± 452 

y = 4or^fn 
a; = 9, V Ans, 

Dropping 2d value of y from (3). ) 
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Ba^e 189. 

9. Given x + y = g (i) 

And a:» + y» == 189 (2) 

Div. (2) by (i), a^-^xy + f = 2i (3) 

Squaring (i), g^ + 2xy + y* = 81 
Subtracting, ^y = 60 (4) 

And xy = 20 (5) 

Subt. (5) from (3), a^—2xy+y^ = i (6) 

Extracting root, a; — y=±i (7) 

Bringing down (i), J^^ + y = 9 

Combining (7) and (i), »'= 5 or 4; ) ^^^ 

And y = 4 or s, ) 

10. Given a: — y= 2 (i) 
And a:» — y« = 98 (2) 
Div. (2) by (i), a^+xy + f = 49 (3) 
Squaring (i), a^ — 2xy -\- f = 4 U) 
Subt. (4) from (3), 32:3^ = 45 

And a^y = 15 (S) 

Adding (5) to (3), etc., x + y=±S (6) 

Bringing down (i), a;--y = 2 
Combining (6) and (i), ^^ = S or — 3 ; ) . 

And y = 3 or —5, ) 

11. Given 325^— 7iy® = — 1 (i) 
And 4xy =24 (2) 

From (2), x = ^ (3) 

Squaring and mult by 3, 3a:* = —^ 

y 

Substituting in (i), —^ 7^' = — i 

Clearing, 108 — 7y^ = — y^ 

Transposing, 7^* — y^ = 108 

By 3d method, y^ = 4 or — 3^ 

Dropping negative value, y = 2 ; ) 
From (3), a; = 3, ) 



17 
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12. Given x^ ^ xy -\- y^ =z ig (i) 

And xy = 15 (2) 

Subt. (2) from (i), ofi-^ ixy + y^ = 4 (3) 

Extracting root, a; — ^ = ± 2 (4) 

Adding (1) to 3 times (2), 

x^+ 2xy + y^ = 64 (5) 

Extracting root, ^ + y = ±^ (6) 

Combining (6) and (4), a; = ± 5 ; 

And y = ±3, 

15. Given x + y = 27 (i) 
And xy = 180 (2) 
Squaring (i), a? + zxy + y^ — ^29 

Multiplying (2) b y 4, 43:^ = 720 

Subtracting, a? — 2ary -\- y^ := g (3) 

Extracting root, ^2? — .V = ± 3 (4) 

Bringing down (i), x + y =1 27 

Combining (4) and (i), x ■=. 15 or 12 ; [ 

... f ^718, 

And y = 12 or 15, ) 

16. Given a; — y = 14 (i) 
And xy = 147 (2) 
Squaring (i), 7? — 2xy -{- y^ = 196 (3) 
Multiplying (2 ) by 4, ^xy = 588 (4) 

Add. (4) to (3), x' + 2xy + f= 784 (5) 

Extracting root, a: + y = ± 28 (6) 

Bringing down (i), x — y = 14 
Combining (6) and (i), ^ = ^^ ^^ "" 7 ; ) ^^ 
And y = 7 or — 21, f 

Given a;i — y^ = 3 (i) 

And a:^ + yi m 7 (2) 

Combining (i) and (2), a;* = 5 

And y^ = 2 

Involving, a; = 625 ; ) ^^ 

And y = 16, ) 



Given 


aV + «y = 12 


And 


o^ + xf = 6 


Factoring (i). 


<^f(^ + !f) = 12 


" (2), 


xy(x + y) = 6 
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i8. Given fi^fi -l /»^i8 — »« /^\ 

(2) 

(3) 

(4) 
Dividing (3) by (4), xy = 2 (5) 

(4) by (5), x+y = ^ (6) 

Combining (5) and (6), x — y=z ±1 (7) 

Combining (6) and (7), re = 2 on; ) , 

And y^,^,.,^\^ns. 



PROBLEMS. 
Paflre 191. 

'• I^* a; = greater, 

^^d y = less. 

Then a;-y = 4 (1) 

And a;8-y8^^8 (2) 

Divid. (2) by (i), aS^+xy+y^ = 112 (3) 

Squaring (i), x^ -^ 2xy + f ^ 16 (4) 

Subtracting (4) from (3), 3:?;^ = 96 
Or a;y = 32 (5) 

Add. (3) and (5), x^+2xy + i^ = ij^^ (6) 

Extracting root of (6), a; + y = ± 12 (7)' 

Combining (i) and (7), a; = 8 or — 4 ; ) , 

-^^^ y = 4 or — 8, ) 

2. Let X = wife's age, 

Then a; -f i = man's " 

And x^-^-x = g^o 

By 2d method, a; = — ^ ± \/93o+T= — i± V^^ 
••• ^ = — i±V = 30 years, wife's age; \ 
And a; + I = 31 « man's " ) '^^^- 
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3. Let X = greater, and y = 

Then (x + y) a; — 180 (i) 

And (^—y)y = 16 (2) 

From (i), a^ + xy = 180 

« (2), xy-y^ = 16 

Assuming, x =z py 

Substituting, p^+pf=^i^ (3) 

And jpy* — y8 = 16 (4) 

From (3), ya=^~^ (5) 

" (4), ^"=^1 (^) 

^ r V -I /,x 16 180 

Equating (s) and (6), — ^ = ^^-^- 

Clearing, etc., 4?^ + 4P = 45i? — 45 

Transposing, 4^* — 41J0 = — 45 

By 3d, 64p^ - 656P + (41)2 = -720+1681 = 961 

Extracting root, 8^—41 = ±31 

Whence, 8p = 41 ± 31 

Dropping 2d value, P = 9 (7) 

From (6), y* = 2 

Extracting root, y = ± V2 ; ) ^^^^ 

And J?y, or a; = 9\/2, ) 

^. Ijet X = number of rows, 

^nd y = " " trees in each. 

Then xy = 1000 (i) 

And ic — y = 15 (2) 

Squaring (2), a:^ — 2a;y + y« = 225 (3) 

Multiplying (i )by4> 4^y = 40QQ (4) 

Adding, ar^ + 2a:y + y^ = 4225 (5) 

Extracting root, x -\- y = ±65 (6) 

Combiuing (6) and (2), a; -~ y = 15 (2) 

a? = 40 ; y 3E- 25, Ans. 
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5. Let X = length. 
And y = breadth. 

Then xy = 960 (i) 

And jc — y = 16 (2) 

Multiplying (i) by 4, ^y = 3840 (3) 

Squaring (2), Qfi^2xy+f = 256 (4) 

Add. (3) to (4), 7?+ 2xy+f=z 4096 (5) 

Extracting root, a? + y = ± 64 (6) 
Combining (2) and (6), a; = 40 yards; ) . 

y = 24 " ) 

This problem may be solved by one unknown quantity 

thus: 

Let X = breadth. 

Then a? + 16 = length. 

And a? + 16a; = 960, area. 

By 2d method, a; = — 8 ± V960 + 64 

Reducing, a; =: — 8 ± 32 

a; = 24 yds. ; a; + 16 = 40 yds., Ans. 

6. Denote the numbers by x and y. 

Then a^-H»»-(^H-y) = 78 (0 

And xy + x + y = sg (2) 

Adding (i) to (2) x 2, 

x^+2xy + f + x + y=is6 (3) 

Or *(a: + yY + {x + y) = 156 

By 2d method, a; + y = — i± V156 + J 

Eeducing, x + y = — i±¥ 

Dropping 2d value, a: + y = 12 (4) 

Substituting (4) in (2), xy = 27 (5) 

Combining (4) squared and (5) x 4> 

^^2xy^-f = 36 (6) 

Extracting root, .r — y = ± 6 (7) 

Combining (4) and (7), ^ = 9 or 3 ; ) ^^^^ 

And y = 3 or 9, f ^ 

* Consider (ar + y) as a single quantity. (Art. 69.) 
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7. Let X and y denote the nnmbers. 

Then a?^ + y8 + a: + y = 188 (i) 

And xyz=z 77 (2) 

Adding (i) to (2) x 2, 

(a; + yf + (a: + y) = 342 (3) 

By 2d method, a; + y = - i ± V342 + i 

Reducing, 2j + y = 18 (4) 

Subt. (4) from (i), . a?^ + ^ == 170 (5) 

Subtracting (2) x 2 from (5), 

a:8 — 2a;y + y* = 16 (6) 

Extracting root, x — y = ±4 (7) 

Combining (4) and (7), a; = 11 or 7 ; ) ^^^^ 

And y = 7 or II, f 

8. Let a? = length, and y = breadth. 

Then 2 (a? + y) = 100 (i) 

And xy = 589 (2) 

From (i), a? + y = 50 (3) 

Comb. (2) and (3), comp. sq., extract root, etc., 

a: — y = ±12 (4) 
Combining (3) and (4), a; = 31 rods; ) ^^^ 
And y = 19 " \ 

9. Let X and y denote the numbers. 

Then a;y = 28 (i) 

And 2j2 ^. y2 — 65 (2) 

^rom (i), 2a;y = 56 (3) 

Adding, comp. sq., etc., a; + y = ± u (4) 

Subt., comp. sq., etc., x-^-y^ ± 3 (s) 
Combining (4) and (5), -^±^n\^Ans. 



y 

^ — " " " less 



A i\ ^ "" i^umber on side of greater square. 



Then , , . , 

Ajj^ a:8-f-y2= 1154 (j) 

a: — y = 2 (2) 
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Subt. (2)2 from (i), 2xy =1150 (3) 

Add. (i) and (3), comp. sq., etc., 

a^ + y = ± 48 (4) 

Combining (2) and (4), a: = 25 ; ) . 

And y = 23, ) '^^ 

This problem may be solved by one unknown quantity : 
Let a:2 -f (a; + 2)2 = 1154 

Uniting, comp. sq., etc., a: = 23; ) , 

And a; + 2 = 25, j 

1 1. Denote the numbers by x and y. 

Then ^y = z{x + y) (i) 

And a? + y» = 160 (2) 
Adding (i) x 2, ufi + 2xy + y^ =z i6o + 6{x-^y) (3) 
Transp., etc., (x+yY—Six+y) = 160 
Comp. sq., 2d meth., etc., a:+y = 3±i3 

Dropping negative value, a:+y = i6 (4) 

Substituting in (i), xy = 48 (5) 

Combining (4) and (5), x — y = ± 8 (6) 

(4) « (6), a:"^i7or4; ) ^^^ 

And y = 4 or 12, f 

1 2. Denote the numbers by x and y. 

Then xy z^ 6{X'-y) (i) 

And x^ + f=i^ (2) 

Subt. (i) X 2, a;8 — 2xy + y® = 13 — 12 (a; — y) 
- Transposing, etc., 

{^ — yf+ i2{x — y) = 13 
Completing square, etc., x — y =z — 6 ± V13 + 36 
Dropping negative val., x — y =: i (3) 

Substituting in (i), xy = 6 (4) 

Combining (2) and (4) and extracting root, 

^ + y ^_±_5 (5) 

« (3) "(5), - = 3or-.;)^„^^ 

Ana y = 2 or — 3, ( 
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RATIO. 
Bage 195. 

3. 40 : 160 = -"^ = - , Am. 

160 4' 

4. 1:8 = -, Ans. 

5. 64 : 320 = -^ = i, Ana. 

320 5' 

8a^ 

6. 8a* : 4a = — = 2a, ^n*. 

4a 

7. isflfc : Sfl^ = i^ = 3c, ^iM. 

8. 500 : 50 = ^ — = 10, Ans. 
9' ^S- 600 = ^^ = 1, Ans. 

10. 35:3SX4 = ^ = i,^«*. 

11. 2a« : 4a = — = -, Ans, 

4a 2 

QJi ^ i& 

12. a^ — y»:a: + y= ^^ - = a: — y, ^w. 

I 25 : 30 ) 15 30 9 

{fl : J ) a 25 2 . 
, > = - X = — , Ana. 

20 : 3fla; ) b ^ax ^x 

17. 24 : 96 = -4 = -, Ans, 

96 4' 

18. 144 : 1728 = — ^ = — , A71S, 

1728 12' 

19. Ratio of equality. (Art. 355.) 

20. Batio of equality. 

21. 35 • 7 = 5- 

Hence, ratio of greater inequality. (Art. ^^6.) 



22. 6 : 48 = i- Batio of less inequality. (Art. 357.) 

23. 15 : 9 = ij; 38 : 19 = 2; .-. 38 : 19 > 15 • 9» ^^^w. 

24. 8:25=A; V4: V^=f ori*, /. A < J*, ^w#. 

25. Let 2; = the consequent, 

Then ^ = 8; 8a: = 56; .-. a: = 7, ^n«. 

X 

26. Let a; = the antecedent, 

X 

Then - = 14; .% a; = 98, i4«5. 
7 



PROPORTION. 





Page 204. 


Let 

Then 

And 

• 
• • 


x = the firsiwteniL 
X : 8 :: 6 : 12 
• 122; = 48 
X = 4^ Ans. 


Let 

Then 

And 

• 
• • 


X = the third proportionaL 
25 : 400 :: 400 • ^ 
252: = 160000 

X = 6400, ^W5. 


Let 

Then 

And 

• • 


X = the mean proportional 
9:2; :: a? : 16 
2;« = 144 
a; = 12, Ana. 


Let X = the greater, and y = the less. 
Then x : y :: x+y : 42 0) 
And X : y :: a:— y : 6 (2) 
Equating (i) and (2), (Theorem 9), 

x+y : X'-y :: 42 : 6 
Reducing, a;+y : a^— y -' 7 - ^ 
And a; + y = 7aJ— 7y 


Transposing, 


etc, * = f (3) 
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Substituting in (2), ^ ' y : : ^ - — y : 6 

Div. I st couplet by y, - : i :: - : 6 (Th. 6) 
Mult, antecedents by 3, 4:1:: y : 6 - 

Substituting in (3), x = 32, gr., J 



6. Let a? = one part, and 18 — a: = the other. 
Then 3^ : (18— a;)' :: 25 : 16 (Th. 12) 
Extracting rooty x : 18 — a; :: 5:4 
Eeducing, 4a? = 90 — 53: 

a: = 10; ) 
And 18 -a; = 8, \ ^'^' 

7. Let X == the greater, and 28 — a; = the less. 

mu a; 28 — X o 

Then -^ : •- :: 32 : 18 

28 — a; X *^ 

Eeducing, 9a;* = 16 (28 — x)^ 

Extracting root, (Th. 12), 3a? = 4 (28 — x) 
Transposing, 7a; = 112 

X =z 16;) 
And 28 —a: = 12, J 

8. Denote the numbers by x and y. 

Then xy = 24 (i) 

And a:8_y3 . (a;—y)3 :: 19 : i (2) 

Dividing by a; — y, 

^+^y+y^ ' a;*— 2a:y+y2 :: 19 : i 
By Theorem 8, 3a;y : (x—yf :: 18 : i 
« ** 6, a;y : {x—yY :: 6:1 

I, 6(a;-y)3 = a:y 

Subst. value of a;y, 6 (a; — y)^ ^= 24 
Eeducing, a: — y = 2 (3) 

Combining (i) and (3), a; 4- y = 1 (4) 

And y = 4> ) 



l>ftOPORTtOir. 



Ifit 



9^ Denote the numbers by x and y. 
Then x-\-y : x—y : 

And ^— y : xy ; 

Eeducing (i) by Theorem (6), 
x+y : x-^y 
By Theorem 7, 2a? : a?— y ; 

« « I, 4a? : 

Eeducing (2) by Th. 1, xy -. 

Dividing (3) by (4), eta, sy 

y 

Substituting in (3), x 

lo. Let z = 

And y- = 

Then the area, a;y = 

And X : y : : 

Eeducing (2), 32a; = 

And X =z 

Substituting in (i), ^ = 



9 :6 
I : 12 



(I) 
(2) 



3 : a 
S : 2 

5 (a; - y) (3) 
"(«-y) (4) 

48 

•Ana, 



= 9i;) 

= 48, r 



(0 

(2) 
(3) 



Eeducing, y® = 

Cancelling 43, 
Extracting root, 
Substituting in (3), 

II. Let 

Then 

And a:^ : (a; + lo)^ 

By Theorem 12, a? : a; + 10 



y2 = 

= 80 X 4 = 

X = 

X = 

10 + a; = 



And 



3« = 

X = 

10 + a: = 



the length in rods, 
'' breadth " 

860 X 160 
43 ' 32 

43y 
43y 
32 

860 X 160 

860 X 160 X 32 

43 
6400 X 16 

320 r. breadth; 

430 r. length. 

side of one, 
« "the other. 

4 : 9 
2 : 3 

2a; + 20 
20 rods:) . 
30 " ) 



1G8 ARITHMETICAL PROG RE SSIOS^. 

1 2. Denote the numbers by x and y. 

Then ^V = ^35 (0 

And ^-f : (?^-y? :: 4: i 

By Theorem 6, ar + y : a^-y :: 4:1 
« « 7, ai? : a; — y : : 5 • I 
w ** If aa? = 52: — sy 

And « = f (^) 

Substitnting in (i), ^ = '35 

Reducing, y* = S' 

Extracting root, y = 9 ; J ^,j^^ 

Substituting in (2), a: = 15. ' 

13. Denote the numbers by x and y. 

Then a^y = 320 (0 

And a:«-y» : {x^yf :: 61 : i 

ByTheorem6,a^+a;y+y« : a^— aary+y* :: 61 : i 
« « 8, sary : a?» — aary + y« : : 60 : i 

« " I, 3a:y = 60 (a,«— 2xy + y^) 

Dividing by 3. 20 (x — y)^ = xy 

Subst val. of xyy ao (a; — y)* = 320 
Dividing by 20, (a; -^ y)* = 16 

Extracting root, a: — y = 4 (^) 

Combining (i) and (a), x A^ y := ^fi (3) 

« (a) « (3), - = -'[^,«. 

And y = 16, ) 



ARITHMETICAL PROGRESSION. 

Page 207. 

a. ? = a ± (w — i) d = 25 + (9 — i) (— a) 
= 25 — 16 = 9, 

3. ? = 12 + 14 X 4 = 68, Ans. 

4. ? = I — 12 X i = — 5, 

5. ? = IH- 8 X 4 = i|, ^w«. 
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6. / = I — . 9 X .01 == .91, Ans, 

8. Z = I + 14 X 3 = 43> ^^• 

9. Z = 31 — 8 X 2 = 15, Am. 

10. Z = I + 29 X li = 44i> -4w«. 

11. 2 = ^ + 24 X 20: = 49a;, Ans. 

12. Z = 2a + (» — i) 3a = 3«« — «* -4fM; 

2. « = —^ X « ; therefore, 

2 

^ _. t + 30 X so = 762}, -4««. 
2 

3. « = -i-^ X 9 = 216, Am. 

2 

g — S+Jl X 35 = 1400, ^n«. 
2 

5. s = ^-i-^ X 17 = 25i, Am. 

6. Z = 2 + 19 X 3 = 59; and 

g — ^"^59 X 20 = 610, Am. 

2 

7. Z = I + 24 X } = 13 ; and 

8 = i-i-i^ X 25 = 175, A718. 

2 

8. Z = 75 — M X 3 = 33 ; and 

= ^S "^^^ X 15 = 810, Am. 

2 

Page 209. 

1. Z = 25 + II X3 = 58, ^ns. 

2. Z = 58 + 44 X 5 = 278, Am. 

3. a = Z— (w — i)eZ-= 35 — 8x3 = II, ^««, 
8 



4. 
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4. a = 57 — 20 xs = — 43> -4w*. 

5. d = = -^ ^ = 2|, Ans. 

^ , 7 — 28 21 ^ 

6. a = -^ = , Ans. 

as 25' 

7. » = -^- + I = ^^^ ""^^ + 1 = 1024, Ans. 

„ 1152 — 6 , . 

8. n = — ^ h I = T92, Jn«. 



a -h I 9 + 41 . 

1. « = X n = 2^ — ^ X 7 = 175, Ans. 

2. s =: * — — X 50 = 1130, Ans. 

3. a = l~-{n'' i)d = 50— II X4 = 6, Ans, 

2S 2 X 150 ^ . 

4* n = — --, = — r— ^ = 6, Ans. 

5. a = / + (n — i) c{ = 21 + 34 X 7 = 259, Ans. 

^ 2S 2 X 455 A 

6. n = — — , = ^ , '''' = I3> ^ns. 

a + l 46 + 24 

.2.? 2 X 72 . 

7. Z = a = ^ 7- 27 = — II, Ans 

' M 9 ' 

« • 2 X a88 . 

8. I = — g 72 = 0, J»«. 

9. I = 3 + 14x2 = 31; and 

s = ^-^til X IS = 255, Ans. 

10. Z = 5 + 19 X 3 = 62, Ans. 

11. * = 5 + 14 X 4 = 61, -4n«. 



FORMULAS. 
Page 211. 

9. Given dy n, and 8, to find a, the first term. 
By Formula (2), 8 = x n 

Subst for ? its value in (i), 8 = — IllL Z" .7_ x n 
Multiplying by 2, etc., a = • 

xo^ Given d, I, and «, to find a, the first term* 
Equating Formulas (5) and (8), 
I — a . 25 

Clearing of fractions, 

P^cfl + ad + dl = 2«fo 
Transposing, 0? -- da =:P -{- dl'^2d8 

Completing sq., etc., a = - ± \/P+dl-] zds 

Changing the form, a = - ± \/y + -) — 2ds 

XI. Given a, I, and 5, to find fi^, the common difference. 
Transposing in Formula (10), and squaring, 

a^^ad = V + dl'^2d8 
Transposing, 2d8 -^dl — ad = P^a^ 

Factoring, etc., d = , 

® 2« — / — a 

12. Given Z, w, and «, to find rf, the common difference. 
Equating (3) and (9), I — (;*— i) d = ^-^^^~~-- 

Mult by 2«, 2?« — 2rf;j2 + grf/j = zs^dn^+dn 
Transposing, dn^ — dn z= 2ln — 2s 

Factoring and dividing, d = ~ JJ'^. • 
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13. Given a, w, and j<?, to find rf, the common diflference. 

_ ^ , / X 2S — (In^ '\- tin 
By Formula (9), a = — 

Multiplying by 2«, zan = 2s — rfw^ + rf» 

Transposmg and dividmg, a = ^g_^^ 

14. Given rf, w, and «, to find 7, the last term. 
By Formula (12), rf = -^^^^^T) 
Bemoving denom., n (»— i) rf = 2^/1 — 25 
Transposing and dividing, ? = - + ^^ — — L« 

15. Given a, rf, and «, to find Z, the last term. 
By Formula (11), d = ^^ _ ^ _ ^ 

Bemoving denominator, 

2ds—dl'--ad— P— a« 
Transposing, P+eB = zds ^ ad + a^ 

Comp. sq-, etc., I = — - ± \/ 2^5 +fl?-ad+ - 
Or, J=-f ±Y2^« + («-^)'- 

16. Given o, rf, and «, to find n, the number of terms. 
By Formula (13), d = -^ja^Z"^ 

Bemoving denom., etc., 

C?7l2 + (2a — rf) w = 25 
Completing square, etc., 

2dn + 2a - rf = ± \/(2« - dy* + 8& 
Transposing and dividing, ^ 



2S 

d 
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17. Given rf, ?, and «, to find n, the number of termB. 

By Formula (12), d = ^(j^^'^) 

Eemoving denominator, 

dn^ — dn = 2ln — 28 
Transposing and factoring, 

^ 2I + d 28 

Completing sq., eta, n = ?-^ ± \/ ^^ "" 

^ , . 2l + d±V{2l + dY^Ms 
Or, reducmg, n = — ^- — ^-^^' — - 

18. Giyen a, J, and n, to find «, the sum of the terms. 
By Formula (9), a = ^^- 

Multiplying by 2», 2aw = 25 — dv? + dw 

Transposing, 2« = 2an + dw* — dn 

« = -[2a+(w— 1)6?]. 

19. Given a, <7, and 2, to find «, the sum of the terms. 

By Formula (11), d = = 

Eemov. denom., 2d8—dl^ad =z P^a^ 
Transposing and factoring, 2ds = (l + a)d + P— a^ 

Dividing by 2d, s = 1 ^— • 

20. Given d, I, and w, to find s, the sum of the terms. 
By Formula (14), Z = - + ^'^ ""^ '^ ^ 

Transposing, - = Z — ^^ 

Multiplying by w, « = - [2? — (w — i) d] 
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Bage 212. 

I, d =: 31:^.1 = 6. Hence the series: 

D 

I, 7, I3> I9> 25* 3^ ^^' 
i ^ -- ^JZJ. = aX. Hence the series: 

lO ^ 

3, ih "> >H» 21, 25|, 30, 34i 39* 43i» 4^, ^»«- 
PROBLEMS. 

1. / = S + 14 X 3 = 47* ^^' 

2. ?= 27 — II X 3 = — 6, Ans. 

3. ^=7 + 19x5 = io2» ^**** 

^ W + I o 

Hence the series: 2, tif, 21J, 31, 40*. S^h ^^f ^^*- 
5. Z = a + (n - i)rf = i + 99 X i =: 33J; and 

^ = ?L±J X n = ii^ X 100 =. i683i Ans. 
3 2 

6 J _ "":^"^^ ^ " ^ 18750-2 X 5 X 20 _ ^^^ ^^^ 

w* — w 400 — ao 

7. Z = I + 75 X 2 = 151 ; and 

8 = l±iiL X 76 = 5776, Ans. 
2 

8. 7=2 + 99x2 = 200 ; 

8 = ?■ "^ ^^^ X 100 = loioo, -4n«. 

2 

rage 213. 

9. <^ = in? ^ 47 - ; ^ . ^^ 

w— I 9 

10. d z==: IjrzJ' — ILttl^ = 7i 
m + F - 9 

^«»ce the series: 

^' '3i, 2o|, zS, 35J, 42i 50? 57i ^Ah 72, ^n«. 
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, I — a 108 — 12 

11. d = -— = = Q.6 

?w + I 10 ^ 

Hence the series : 

12, 21.6, 31.2, 40.8, 50.4, 60, 69.6, 79.2, 88.8,98.4, 

108, Ans, 

12. ? = icx> — 14 X S = 30; and 

100 + 30 ^ 

s = j-^ X 15 = 975, Ans. 

14. Let z = the second nnmber, 
And y = the common diflference. 
Then, x-^y+x+x+y z= 15; or 3a:=is, a;=5. (i) 
And (x^tf)z+a?+ {x^yf = 495 (2) 
Expanding and reducing, ^ot^+bx}^ = 495 

Substituting value of ic, eta, 30^* =120 

y = ±2 
Hence the numbers: 3, 5, and 7, Arts. 

15. Since he has to pass over the ground twice for each 
marble, the problem requires us to find twice the sum of 
the series. 

By Formula (1), Z = a + (w — 1) rf 
Z = I + 99 = 100 

By Formula (2), 8 = — i- x n 

2(1 + 100) 100 , 

28 = —^^ —- = loiooyds. 

= sJ miles nearly, Ans. 

Fuge 214. 

(1 "f" 1 2^2 

16. By Formula (2), 28 = -^--^ — ^— x 12 = 156, Ans. 

17. By Formula (i), Z = 10 -f 24 x 20 = $4.90 

« « (2), s = £^±490 ^ ^5 

A e = I2.50 X 25 = $62.50, Ans. 
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i8. By Formula (2), s = — "t^ x 365 ; 

« = 183 X 365 = $667.95, ^^* 

19. By Formula (2), s = l^tlA x 24 = 300, Ans. 

20. By Formula (i), / = .06 + 19 x .06 = $1.20, int. ; 

$1.00 + $1.20 = I2.20, amount, Ans. 

2 1 . Denote the numbers by 

a 

And a + d 



Then 3a = 120; a = 40, 

And 3fl? + 2(P = 5600 

d = 20 

Hence, a^d = 20, a = 40, and a + d = 60, Ans. 

22. Let n = No. of days the 2d travels, 

Then 30 + ion = " " miles " ist " 
By Formula (i), Z = 4 + (w — i) 
/ = 3 -f w 

By Formula (2), « = - — xn = dis. 2d goes. 

Equating, ^^ t^— = 30 + ion 

Mult, by 2, 7n-h«2 = 60 + 20W 
Transpos., ^2—13/2 = 60 



Comp. sq., etc., n ='^ ± V60 + if^ 
n = 16.614- days, -4 ns. 

23. Denote the numbers by 

flj — 36?, a — d, a -\- d, and a + 3d, 
Square of ist, a^ — 6ad + 9cP 

" « 4th, fl^ + 6 ad + gd^ 

Sum, za* + i8eP = 4500 (i) 
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Square of 2d, c? — 2ad + d* 

" " 3d, <f + 2ad+ cP 

Sum, za^ + 2flP = 4100 (2) 

Subtracting (2) from (i), lOcP = 400 

d = s 
Substituting in (2), 2a* = 4050 

a = 45 
Hence, « — 3d = 30, a — d = 40, 



a + d = soy a + sd 



= r ( Ans. 
= 60, ) 



24. Let 7i = No. of days B travels. 
By Formula (i), / = 7 + (w — i) 2 

= distance A goes the last day. 

Z = 5 + 2W 

By Formula (2), s = 7 + S^+ £g x n = 6n + n\ 

Hence, 9 + 6w+w2 = No. of miles A travels. 
By Formula (i), Z=ii + w — I = Io + ?^ 

= distance B goes the last day. 

T> T^ T ,x IT + IO + W 2iw-hw2 

By Formula (2), s = — ■ — x w = 

= B*s distance. 

2111 -4- nl^ 
Whence, g+6n+n^ = ^^ 

Reducing, w = 3 or 6 days, Ans. 

25. By Formula (i), Z = 10 — 20 x i = ^ 

" " (2), 8 = '^ - X 21 = 140, Ans. 

26. By Formula (i), 

Z = I + 59 X 3 = $173 last payment; ) 

By For. (2), s = i-^*^ x 60 = $S37o debt, j '^'^' 



178 
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GEOMETRICAL PROGRESSION. 
rage 216. 

1. I s= ar^^ = 5 X 2* = i6o, An8. 

2. / = 2 X 3' = 4374^ ^^. 

3. ? = 72 X HY = 4h Ans. 

4. ? = 5 X 4* = 320, Am. 

5. i = 7 X 2* = 112, Ana. 

6. 2 = zo X (— 5)" = — 31250, Ans. 



9. 



Bi^fe 217. 

Ir-^a 2000 X 5 — 8 _ ^ 

8 s= -: = = 2498, Ans. 



r— I 



5000 X 10 — 9 . . 
3. « = ^ ^ = 55S4f, -4m«. 



4. « = 



25000 X 4 — 5 _ 



= 3333ii -4iw. 



20 X 6 — 15 . 
S. « s= =^ = 21, Ans. 

1. / = af*-* = 3 X lo* = 30000, Ans. 

2. 1 = 5x5'= is625> 



/ 



3- ^ = J3^i 



256 

2' 



^ — 2, ^ws. 



241 
4. « = ~ = 3>-4n«. 



6. r = (^y = if'as X 25 = 5. ^«* 
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Fage 219. 

1. 8 = = = i6i, Ans. 

r — 1 2 

2. a = Zr — « (r — - 1) = 54 X 3 — 8o x 2 = 2, Ans. 

3. I = ±+ld^}l ^ 4 + 160 X 4 ^ , ^3, ^^^ 

o ^ 5 * 

4. r = ^ =: — 7 = 5, Ans. 

8 / 15624 — 12500 •'' 

Ir^a 150 X 6 — 5 . 

5. « = = = 179, Ans. 

^ r— I 5 

6. ^ ^ a + .(r-~ I) ^ 7.+ig^>L9 ^ ,80.7. Am. 

r 10 



FORMULAS. 
• rage 220. 

9. Giyen n, r, and ^^ to find a. 

By Formula (i), I = ar""' 

Multiplying by r, Zr = ar" 

Substituting in For. (6), a = ar" — (r— i)« 

Transposing; etc., ar" — a = (r — i) « 

Factoring, etc., a = ~ri; 

ID. Giyen I, n, and 8, to find a. 

Equating Formulas (4) and (8), 

Involving and clearing of fractions, 
a{8 — a)'^^ = l{s-^iy-'\ 

II. Oiven a, n, and «, to find L 

Transp. For. (10), I {s — Z)»-^ = a (« — a)'^^ 
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12. Given n, r, and s, to find I. 
Equating Formulas (3) and (9), 

r*"^ r" — 1 
Multiplying by f^\ I = ^^|1^. 



13. Given a, I, and 8, to find n. 
By Formula (lo). 

By logarithms. 

log.a+log.(«— a)(w— i) = log./+log. (5— Q(w— i) 

Transposing, 

log. («— a)(w— i)— log. («— Z)(«— i) = log.Z— log.fl 

Factoring, etc., 

log. I — log. a 



»— I = 



log. (« — ff) — log. {8 — I) 



TVo«orw^,-«« -t log. I — log, g 

^^^'^'^^^^^ ~ = log.(.-a)-log.(.-T>+^- 



14. Given a, r, and s, to find ». 

By Formula (9), a = \^^ ^ 

Bemoving denominator, 

ar" — fl = (r— i)a 
Transposing, gr" = a + (r — i) « 
By logarithms, 
log. a -h log. r X w = log. [« + (r — i) 5] 

Transp., etc, « = l^I«_+.(r,^^JL) *] " 1<^- " . 
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15. Given ?, r, and «, to find n. 

By Formula {12), I = (^- 0^^""^ 

Eemoving denominator, ?r» — / = (r — i) «r*~* 
Transposing, Zr» — (r — i) «r""^ = I 
Factoring, [Ir — (r — i) s] r"-^ = / 

Dividing, r^^ = -. -. r~ 

By logarithms, 

log. r X (w — i) = log. Z — log. [Ir — (r — i) 5] 
Dividing and transposing, 

_ log.?-log. [?r-(r-i) jy] 

log.r ^ 

16. Given o, w, and «, to find r. 

By Formula (9), a = (^-::iili 

f* — I 

Eemoving denom., «r» — a = r^ — 5 

Transposing, ar^ — rs z=: a — s 

8 8 

Dividing, r" r= i • 

17. Given I, n, and 5, to find r. 

By Formula (12), / = (r-^)^^'^ 

Removing denom., Irn ^l =z (r — i) sr^^ 

Transposing, Zr" — (r— 1)57*-^ = ? 
Or, Ir'^sr* + sr^-^ = Z 

8 I 

Factoring, etc., r" + -, r*"* = . 

I — 8 / — s 

18. Given a, w, and r, to find 8. 

By Formula (9), a = ^^^^^^ 

Eemoving denom., a(r» — i) = (r— 1)5 

TV. .J. a (r" — i) 
Dividmg, 8 = — ^^ -• 



S2 OfiOMETKICAL PBOGBBSSIOX. 

19. Oi?en /, n, and r, to find s. 



7 — ( ^ "" OfTl! 



By Formula (12), . __ ^ 

r^ — I 

Bemoving denoiiL, it* — Z = (r* — r*-^) s 

Ir^ — I 
Dividing, 8 = ^jrZTf^i 

3o. Given a, 2, and n, to find «. 

By Formula (4), ^ = s^ 



Substituting in For. (2), « = ^^, 






a 



Multiplying both terms by "Vcr, 



Poflrc 221. 

^7W. ^, 2, 8, 32, 128. 



PROBLEMS. 

Ir — a 

1. By Formula (2), 8 = ^_ ^ ' 

Substituting, « = ^^^^^^^ = 437^ ^W6- 

<fj7^ — fit a — ar^ 

2. By Formula (18), s — ^_ ^ , or « = ^ _^ • 

Substituting, , ^ iziiiiJi)! = izLTdri 
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3. By Formula (i), Z = ar""* = 1x3^*; 

^ ' r — I 2 2 

(243)* — I . 

= ^"-^2 = 7174453^ ^^«^- 

4. By Formula (i), / == i x (f)"; 

5. By Fonnula (i), / = af*'-'=i2 x 3"=9565938, Ans. 

6. By Fonnula (i), Z = 3 x 3^ = 43046721, Arts. 

Page 222. 

8. By Formula (i), I = af^^ 

Z = I x 2" = 2048 

By Formula {2), « = ^^Izi-? 
^ ^ r — I 

• ^ go48 X 2 — I 

^ -- .. _ __ $4095, Ans. 

9. By For. (i), Z = 1 x 3* = 19683, 
« '^ (2), jj- '9683x3 -I _ 59048 



= I295.24, entire cost; \ 



3— » 

jost;) 
1 1 96.83, last cow, J 

10. By Formula (i), Z = i x 2» = 512 

« (2), s^^]±2^±ZLL^%^o.2z,Ans. 



2 — I 



II. By the conditions, a+ar + ar^ =z 26 (i) 

And a2 + a^r^ + a^r* == 364 (2) 

Transposing ttr in (i) and squaring, 

a^ + 2ah^ -I- aV* = 676— 52ar+aV2 
Seducing, a* + o V + cfir^ = 676— S2tfr (3) 
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Eq. (2) and (3), 676— 52ar = 364 

ar = 6 (4) 

« = ^ (5) 

Substituting in ( I ), - + 6 + 6r = 26 

Keducing, f^ — ^ = — 1 

Completing square, eta, r = 3 

From (5), fl = 2 

Hence, a = 2, ar =z 6, ar^ ^ 18, -4»«. 

12. By Formula (i), / = i x 2« = 2» 

« (2), « = ??^i^li = 2«-I 

V ^» 2 — 1 

= $4294967.295^ ^l92^. 

13. By the conditioiis, a + ar + ar^ =^ 130 
And ar '\- ai^ + af^ =^ 390 
Factoring, a(i + r + r^) = 130 

" ar(i + r + r®) = 390 

Dividing, r = 3 

Substituting, a(i + 3 + 9) = ^3© 

a = 10, ar = 30, ar® = 90, ar^ = 270, Ans. 



Page 223. 

14. By the conditions, a+ar+ar^ = 210 (i) 

And a — ar* = 90 (2) 

From (i), a = j:~:^ (3) 

210 00 

Equating (3) and (4), Tip^qp^ = 737^ 

Reducing, .7 ^ 7^ == 3 + 3^ + 3^ 

Completing square, etc., . r = J 
Substituting in (4), a = 120 

Hence, a = $120, ar = $60, ar* = $30, Ans. 



GEOMETBICAL PROGBESSION. 185 

15. By the conditions, a + ar+ar^+at^ = 468 (i) 
And ar + ar^ + ar^ + ar^ = 2340 (2) 

Factoring, a(i + r + r« + r») = 468 (3) 

'* ar (i + r + r2 + r") = 2340 

Dividing, r = 5 

Substituting in (3), 1560 = 468 

« = 3 
Hence the numbers are 3, 15, 75, 375, 1875, Ans. 

i& Denote the shares by — , re, y, and — • 

Then ^ + a; + y + ^ = 700 (i) 

And x""7 • y^^ •• ^' • " ^^^ 

Clearing (i), 

Adding, 2a;^y + 2a>y^ = 2a; ^y + 2x1^ (A x. 2) 
(« + yf = 7ooxy-\-2xy (x+y) (3) 
Reducing (2), ^^-^ : y— a; :: 37 : 12 
Dividing by {y — a;), (Theorem 6), 

^ J_ ^y : I .. 37 : 12 

xt/ '^' 

Multiplying by xy, (Theorem 6), 

f + ^y.+ 7? '. xy :: 37 : 12 
Or, (Th. 7), (y + xY:xy :: 49 : 12 (4) 

Multiplying by y + a:, (Theorem 6), 

{y + xf : xy :: 49 (y + ^) : 12 
Or, (y + ^). = ^(^-HL) (5) 

Equating (3) and (5), 

, , . 49a;y(a: + y) 
7ooa:y + 2xy (a; + y) = ^^-^-^ — -- 

Reducing, 8400 + 24 (a; + y) = 49 (^ + y) 
And a? 4- y = 336 (6) 
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Bubetitnting in (4), 492^ = (336)* x 12 

xy = (48)2 X 12 
Multiplying by 4, 4«y = (48)' 

= "0592 (7) 
Squaring (6), (x + y)» = (336)* 

= I I 2896 (8) 
Subt (7) from (8), (y — a:)» = 2304 
ExiracKng root, y — 2; = 48 (9) 
Combining (6) and (9), y + 2: = 336 




y =$i92;\ 




X = $144; I 




— = $108;/ Ans. 




^ = •^se, / 


17. By Fonnula (i), 


ar^^^l 


Substituting, 


loooor* = 1464* 


Extracting square root, looH — 121 
« " « ior=ii 




r = -fj, or I.I, Ans. 



18. Denote the numbers by — , x, y, and — • 

jf «*' 

Then | + a; + y4-^= 15 (i) 

And^ + 2^+y« + -g==8s (2) 

Assume 2; + y s « 

" xy = p 

Then 0^ -^ f — ^^ 2p 

And a;8 4- y8 = «« — 3^jt; 

From (0. y + -f- = '5 - » (3) 

" (-)' | + -^ = 85-«'+»;> (4) 



Squaring (3), 5 + "^ = 22S-308+s^-2p (s) 

Equating (4) and (5), 

85 — 5« + 2/7 = 225 — 305 + 5* ^,2p 
Transposing, 85 + 4p = 225 — 30* + 2^ (6) 
Prom (3), a:» + y»= iSi^-«P 

Op, «»-3«p= iS2>-«P 

Substituting in (6), 

85 H ^~ = 225 — 3o« + 2«» 

^ ^ IS + 25 

Bemoying denominator, etc., 

352 + i7« = 210 
Comp. sq., etc., « = 6 or it+tf = 6 (8) 

Substituting in (7), p = 8 or xy = S (9) 
Comb. (8) and (9), a:-.y = 2 (10) 

« (8) « (10), a? = 4, y « «> 

And — == S, and -^ ±= I. Hence, 8, 4, 2, i, -4?is. 



INFINITE SERIES. 

4. I — a; ) I + x ( I + 22? + 2«^ 4- ««* 4-«^, eta, -4n«. 
I —a; 



22; 
2a;- 


- 20^ 
~2^ 

2a«- 


• 




etc. 



188 IKFIHITE SERIES. 







Paoe 228 






?. 


2» 

2X\ 


2X 

-.5 


8x» 


-^i-''^ 


2X 




4a» 










-$^ 


8z« + 


64a* 


a* — 


162*1 




ejj*' «'«• 


8. 


I 
1 


-1-1(1+4- 


- i + ^. etc, ^JM. 




« + i)^ 


I 








a + i- 


-i)-i 








. 


-\-\+^ 






« + i-i + iV) * 


-A, 


etc. 



Page 229. 

10. The exponents of x decrease by 2. (Art. 271.) 

The coefficients are found by means of the Binomial 
Formula. (Art. 270.) 

I at coef. = I 

3d « = ^ ^ g-i _ jx "i _ _ J_ 
2 2 2-4 

4th " = n X ^ — I w — 2 i_ __ I 

2. 3 ■" 2.4 3 

_ 3 



IKFINITE SERIES. 



189 



Sthcoef. = w X X X 

^ 234 

= -^x -^= ^-o,eto. 

2*4*6 4 2*4*6*8 

Hence we have, 

\ T^if/ T^ 2 2.4 2-4-6 2-4. 6-8 

Or, transferring a; to the denominator (Art 279), 



(^ + y)i = .+ X__i^_ + _JI^ 



3'5y* 

22J 2«4a;' ^ 2»4«62^ 2-4'6-8a;^ 



, etc. 



zi. Find the first five terms as in the preceding solution* 

^,, . n— I w — 2 w — 3 n — 4 

6th term = « x x x x 

a 3 4 S 

s= 3-5 ^ _i^ 3'5'7 

2-4*6-8 5 2-4*6*8*io 



I. The ratio may be found by dividing any term by the 
preceding one. 





^ '} 


.-r-i-i-|-'*' 




« =- 


— — 3 ^tttf 




■ -(-i)-*-''^"* 




8 = - 


4 _i_, j_. 


3* 


-f-i"''^"'- 




8 =- 


3 3 ,1 j«,« 


4« 


a — 1 — '3> ^»fc 


5. 


8 = - 


[1|-|- *' ^»* 


6. 


8 = - 


3 _3_- .^ 


« — 1 — 9> -^"9' 


7- 


8 = - 


_^ 3 — ^ - 10, Ans. 
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« = 



«— A A 



= 4^ = I, J»w. 



,0. »=5-(i-^=5-(V^)=5^s4i 



a— r 



II. «=-i^ = j=sorodfi, JiTW. 

LOGARITHMS. 

I. Log. 7 = 0.84510, Am. 

a, « 9 = 0.95424, ^n«. 

3, « 108 = 2.03342, -4^« 

4, « 176 3= 2>24S5i, -4iw. 

5, « 1990 = 3.29885 

223 X 9 = 200 

Log. 1999 = 3.30085, Ans. 

6, ** 0.95 = 1.97772, -4«». 

7, " 0.0125 = 2.09691, A718* 

s: " 0.0075 = 3-87506, Ana. 

9. " 16.40 = 1.2 1484 
264 X 5 = 132 

Log. 16.45 = 1.21616, An$^ 

10. « 185.0 = 2.26717 

235 X 3 = 70 

Log. 185.3 = 2.26787, Ans. 



I.OOAlttTBMS. 



Idl 



11. Given 2.17231 = log. i48.7> -4«* 

17026 
301 ) 20500 ( 68 

12. Given 1.25261 = log. i7.89> -^iw. 

25042 
249) 21900 (87 

13. Given 3-277 iS = ^^fr '893* -^w* 

27646 

23^)^9000 ( 293 

14. Given 2.30963 = log. 204, Ans. 

15. Given 4-29797 = log. 19858.29, Ans. 

2 9667 
223 ) 1300000 ( 5829 

16. Given 1.14488 = log. 0.1396, ^n«. 

322 ) 1860a ( 57 

17. Given 2.29136 = log, 0.01956, Ans. 

29003 
223 ) 13300 ( 59 

18. Given 3.30928 = log. 0.002038, Ans. 

212 ) 1780 ( 8 

Page 237^ 

2. Log. 109.0 = 2.03743 



416 X 3 = 



125 



14.10 = 1. 14922 

301 X 7 = 211 



3.19001 = log. 1548.86, Ans, 
281 ) 249000 ( 886 
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3. Log. 1460 = .16435 
301 xs = 151 

<* 1.340 = .12711 
322 X 7 = 225 









.29522 = log. 1.973, Ans. 








447 








223) 750(3 


4. 


Log. .074 


= 


2.86923 




" 1500 


^ 


3.17609 

2.04532 = log. Ill, Ans. 


6. 


Log. ia.40^ 


Z= 


1.09342 




349 x8 


"■" 


279 

1.0962 1 




« ai6 


"-- 


1.204x2 

1.89209 = log. 78, Ans. 


7. 


Log. .04s 


= 


2.65321 




« 1.20 


° 


.07918 
2.57403 = log. .0375, Ans. 


8. 


Log. 1.380 


=: 


.13988 




322 X I 


^ 


32 

. 14020 




« ^6 




2.98227 

1. 15793 = log. 14.38, An8. 
534 
301 ) 2590 ( 8 


9- 


Log. — 128 


= 


2.T0721 




" -47 




1. 67210 
.435^1 = log. 2.723, Ans. 

457 



158 ) 540 ( 3 



LOGARITHMS. IdS 



lO. Log, —186 = 2.26951 
** —0.064 = 2.80618 



3.46333 = log. 2906.3, A718. 

240 
147 ) 930 ( 63 



XI. Log. —0.156 = 1.19313 
" —0.86 = 1.93450 



1.25863 = log. .1814, Ans. 
768 



. 23s ) 950 ( 4 

12. Log. —0.194 = 1.28780 
^ 0.042 = 2.62325 

.66455 = log- — 4-6i9> ^ns, 

370 
93)850(9 

Biiffe 239. 

14. Log. .135 = 1. 13033 

4 

4.52132 = log. .0003321, Ans 

15. Log. 1.42 X 10 = 1.5229 = log. 33.335, Ans. 

.52244 





130 ) 4600 ( 35 


16. Log. 1.230 


=: .08991 


349x4 


= 140 




.09131 




25 




45655 




18262 




2.28275 = log. 191.77, Ana. 




103 




223 ) 17200 ( 77 
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18. Log. 1430 = 2.15534 

301 X 2 = 60 

3 ) g-15594 

.71865 = log. 5.23, A718. 

19. Log. 1.62 = .20952 

Dividing by 6y .03492 = log. 1.0836, Ans. 

342 
416 ) 15000 ( 36 

20. Log. 1540 = 3-1^752 

281 X 9 = 2^3 

.39875 = log. 2.504, Ans. 
794 
171 ) 810 ( 4 
fx. Log. 1876 -MO = .32732 = log. 2.124, Ans. 

rage 240. 

23. Log. .001624 = 3.21058 
Div. by 6, 6 ) 6 + 3.21058 

1-53509 = log. .342+, Ans. 

24. Log. .01449 == 2.16107 
Div. by 7, 7 ) 7 + 5.16107 

1.73729 = log. .546+, Ans. 

25. Log. .0001236 = 4.09200 
Divid. by 8, 8 ) 8+4.09200 

7.5 1 150 = log. .324+, Ans. 

27. Log. 1.07 X 4 = -"752 
" 1500 = 3.17609 
Adding, 3-29361 = log. $1966.05, Ans. 



fetrsiNfisS PoliitULAS. Ids 

28. Log. 1.05x33 = .69927 
** 370 = 2.56820 

Adding, 3-26747 = log.|i85i.27+,-4«5. 



BUSINESS FORMULAS. 
raye 241$. 

2. p =z cr =z I4370 X .08 = I349.60, Ans, 

3. r = - = -^ — = .20 ; 20 per cent, Ans. 
^ c 2500 ' ^ 

4. r = £^— = ?i6f; i6| per cent, Ans. (Art. 238.) 

p $67.48 . , . 

5. c = - = — =^-=- = $269.92, -dlW. 
•^ r .25 ^ ^ ' 

6. c = ^ = -1115 = $12600, Ans. 

r .12^ 

7. 5 = c(i + r) = $750 X 1. 15 = $862.50, Ans. 
S. « = c (i — r) i= $960 X .87} = $840, Ana. 

10. c = = -^ = $600, Ans 

I — r .90 

12. < = — T = i6i; 16} years. Ana. 

•OO 

13. < = — = 10; 10 years, Ans. 

•lO' 

14. r = 7 = g = .i2i; 12^ per cent, Ans. 

15. r = T = — = .02 J; 2| per cent, Ans. 

t 4® 

17. a = j9 (i + r)» = $1500 X (i.o5)« = $2010.14, Ans. 

18. a = $2000 X (1.03)* = I2388.05, Ans. 

19. a = $5000 X (1.01)8 — $5414.28, Ans. 
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21. P = — ""— = *^^'''' = *2769.23, Pres. wr.; / . 
**• I -h nr 1.30 ^^«s. 

I3600 — $2769.23 = $830.77, discount, ) 

22. P = -J--| = $6000, present worth ; |^^ 

d = $7800 — $6000 = $1800, discount, / 

26. rf = $2500 X .IS = $375 > 

$2500 — $375 = $2125, cash value, Ans. 

^ = >6-5° X i.»S = J8.83+, ^«». 

^ .92 

'*•' $5000 + fioo 

,. R = ^'°° ^ -"^ = 6 per cent, Massachusetts; 
•»^ $100 '^ 

R = Ji??-^ = 714 per cent, Ohio. 

f 100 + f2 

Hence the Ohio honds are preferahle. Am. 

?^ = $24630.54, invest.; K ^ 
3.54 = $369.46, commission, ) 



36. a = -£«==!?S^ = 
i+r i.oir 

$25000 — $24630.1 

38. a = ll+r)lzi« = (l:£2)^$3oo=:^S3oo 
r .07 -07 



= $1332, Ans. 
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(i.os)^— I . .620015. .^ 

39. a = ^ — ~ $500= — ^ — ^$5oo=$629o.is, Am. 

(i + r)" — I . (1.05 )» — I 

40. 8 = a-i- ^ ^ = $5000 -5- -^^ — ^ 

= — ^ = $905.80, Ana. 
.270 

(i+r)»— I ^ (i.ioV— I 

41. « = a ^ ^ ^ = $20000 -^ ^^ — "^ 

r .lo 

= $20000 -7- -61 = $3278.69, Ans. 

^ (1.06)^—1 $1800 . 00^ 

42. 8 = $30000-5-^ ^2 = = $2278.48, -4n«. 

.00 ,79 

** .07 "^ .07 •' 

' NOTK^The anBwers will vary slightly according to the number of 
decimals tused in the solution. 

(i + r)" — I (i.o6)« — I .„Q .418 ^^. 

44. 8 = ^—^ — ^ a = ^ ^-2 $880 = -- V- $38o 

^^ r ,06 .06 

= $6130.67, Ans. 

45. » = ^'' ^^ "" $340 = '-^-^$340 = $2767.60, A718. 

47. ^ = — ^^'^^' $525 = —$525 = $2336.25, An8, 
49. P = - = —^ = $14166.67, Jn«. 

5,. P = "[(t+r)--(i+r)— '] 
P = *^[(i.o6)-«-(i.o6)-»] 

- _ ^^^ _ »384o X .05 

53- «—!_(,+ r)-» - I _ (i.o5)-» 

= ^7- = ^^49.77, ^«.. 
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IMAGINARY QUANTITIES. 
Pages 263, 266. 

2. + V^^ X — V^^ 

= + V« X V— I X — Vy X V^^ 
= — Vxy X — I = + Vxg, Am. 

3. V— 9 X V— 4 = V9 X V^i X V4 X V— I 

= 6x— i = — 6, Ans. 

4. V— 2 X V^ = \/2 X V— I X Vlt8 

= V36 X V— I = 6V— I, -4w«. 

5. V^i X Vy = v^ X V^^ X Vy 

= Vxy X V^i = V—xy, Ans. 

V—x Vx X V— I . 

7. — -:-^ = -7= ,-^:= = I, A7IS. 

V—x Vx X V— I 



Vy 



Vx 

9. — _=z 



Vy 



V— y Vy X V 



- = \/ , Ans. 

V y 

-I V -y 



2^^^^ 2V7 X* V— I 



II. 



g\/^I c 



NEGATIVE SOLUTIONS, 199 

IMPOSSIBLE PROBLEMS. 
Ba>ge 268. 

t. Let X = the number. 

»^ XX 

Then - — - = 15 

S 4 ^ 

Clearing of fractions^ 43? — 5a; = 300. 
It is impossible that 4X should be greater than sx. 



3- Let 


X — one part. 




And 


y = the other. 




Then 


x + y = 8 


(i) 


And 


xy= 18 


(2) 



Now the product will be greatest when the parts are equal. 
Making y equal to x, the equations become, 

2X = 8 (3) 

0^ = 18 (4) 

From (3), x=z 4 ^5) 

Squaring (5), ar* = 16 (6) 

Equations (4) and (6) are contradictory. Hence, the 
problem is impossible. 



NEGATIVE SOLUTIONS. 

rage 269. 

Let X = the number of years. 

Then 36 + a; = (20 + a;) 2 

Uniting terms, a? = — 4, A?is. 



hobnsb's method. 



HORNER'S METHOD. 







Page 273. 




3- 


7^ + ^ + 


sx = 178. 






A 


B 


c 




2> a bede 


I 


+ 3 


+ 5 


= 


178 (Jt = 4.5388,^«A 




4_ 

7 


28 
33 




132 
46 = 2)' I>-*-C'z=b 




_4 


44 




42.375 46+77 =-5 




II 


77 = C7' 




3.625 = IX' 




4 


7.75 




2.797377 




15 = IT 


84.75 




.827623 = D" 




5 


8 




.749942 




155 


92.75 = C" 




.077681 




5 

i6 


.4959 

93-2459 




.074994 




.5 .4968 
16.5 = B' 93.74|2|7 = 


0' 


ff 




•03 










16.53 










.03 
16.56 








4- 


5^ -h 9-^ - 


-yx = 2200. 






A 


B 


C 




2> aM 


5 


+ 9 


-7 


= 


2200 («= 7.1073536, -4 w« 




35 


+ 308 




2107 




44 


+ 301 




93 = i>' 




35 
79 


553 

854 = 0^ 




86.545 
6.455 = iy' 




35 


II 45 




6.144311215 * 




114 = B' 


865.45 




.310688785 = D'" 




.5 


11.5 




.263570321 




II4-5 


876.95 = C" 




.047118464 




"5 


.808745 




.043928386 




877.758745 


.003190078 




•5 
115.5 = B' 


.80899 

878.56|7l7l3|5= 


=(7 


.002635703 
'" .000554375 




.035 






.000527140 




"5-535 






.000027235 




.035 
"5-57 









TEST EXAMPLES FOU BEVIEW. 



5. Hfi + 0^ + X = 100. 



201 



^ B 


C 


D ahede 


I +1 


+ 1 = 


=100 (4.264429+ 


_4 
5 


20 
21 


?4 

i6 = 2>' 


_4 


36 


11.928 


9 
_4 


57 = t7' 
2.64 


4.072 = 2>" 

3.788376 


I3 = -B' 
13.2 


59.64 
2.68 


.283624 = D"* 
.256071744 


134 

13.6 = 5" 


62.32 = 0" 
.8196 


.027552256 = />»' 
.025631441984 


13.66 
13-72 


63.1396 

8232 


.001920814016 = 2>» 
.001281682442 


13.78 = B"' 
13784 


63.9628 = C"' 
.055136 


.000639131574 
-000576757098 


13.788 


64.017936 


.000062374476 


13.792 = fl»' 


.055152 




13.7924 
13-7928 


64.073088 = C7»' 

.00551696 
64.07860496 

.00551712 





64.084122I0I8 = c^ 

X = 4.264429 + , ArhB^ 



TEST EXAMPLES FOR REVIEW. 
Page 274. 

6a + 40 X 5 + 8«-f-2 — 3a + 12a X 4 = 7S«* ^w«- 

(8i»+3^)5 + 4^+7 — (5^ + 9»)-4-7 = 57^+7. ^»«- 

(Saa; — aj + ^cd) — (2aa; — 4aJ + 2cd) 

= 3fl^ + 3«5 + 2crf, ^tt5. 

4*c + [scd — (2a:y — mn) 5 4- 3^^] 

==. ifbc + scd — loxy + 5WW, -4w5. 
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$. See Book, Article 75, Prin. 4- 

6. See Book, Article 91. 

7. See Book, Article 91. 

8. Given £?- (a; + 8) = ^ + i^ - i7f 

^ . . . 2« 16 o 

TJmtmg terms, -- — ^ ^ "^ — ^ 

Multiplying by 3, etc., a: = 8, Atis. 

9. Given ^^- + 2x = ^x^ 

Reducing, 6a: = — x — 

a: = 31, Ans, 



10 



3ftV — eV^i? — cW = c (36* — 6^c — cd), Ans. 



1 1 . 3^y — 9a:a;g _ jga^ayiP = 3aJ» (y — 3« —6^2:), -4»«. 

12. «»• — J«- = (a- + fr') (a» — J"), Ans. 

13. 8a — 4 = 2 X 2 (2a — i), Ans. 

14. flf* — I = (a^ + i) (a + i) {a — i), -4n«. 

15. Let X = one, 
Then 31 — a; = the other. 
And 5^ — 9(31—3;) = I 
Reducing, 14a; = 280 

31 —a; = II, i 

16. See Book, Article 233. 

'7- Let a; = No. shots each fired. 

Then Ja: + Ja; = 34 

Reducing, 80:4-9^ = 34x12 

a; = 24 shots, -4»*. 
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Page 275. 

i8. .Denote the quantities by x and y. 

Then xy z=i a (i) 

- = « (2) 

Prom (2), X ^ by 

Substituting in (i), hy^ =. a 

a 



Dividing by J, ^ ^ h 

Extracting root, y = ± 



From (2), y = ^ 

Substituting in (i), "T = ^ 

Multiplying by J, a:* = ab 

Extracting root, a: = ± Vab ; 

And y = ± Y |. 



• Atis. 



a + b I . 

21. 9ir2y« + i2Xyz + 4^ = {^y + 2z) {sxy + 2z), Ans. 

22. 962 — 6Jc + c?» = (3J — c) (3* — c), Ans. 

23. See Book, Article 231. 

24. Let 4a? = length of fence. 
Then x = No. of acres. 

~ fieducing area to sq. rods, x^ = 160a: 

a; = 160 
And 4x = 640 rods, Ans* 
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25. Let 2Z = entire distance. 
Then x -f- i J = hours of ascent. 
And a? ^ 4| = " « descent. 

By conditions, — H =13 

3 9 
Moltiplying by 9, &c = n 7 

22; = 29I miles, ^ra«. 

26. Given b = o 

I —X 

Moltiplying by i— a:, J — Ji: = i + a? 
Transposing, Ax + ^ = i^ — 1 

X = ^— ^ — , Ans. 

37. See Book, Article 103. 

28. See Book, Article 104. 

.0 (a^-y^)(a? + y) ^ (x + y)(.r -y)(a; + y) 

9- (a^ + 2xy + y«)(a:-y) (a; -h y?{x^y) 

= I, ^»«. 

?i.-_^ (fl^ + y) (g ^-y) 

= ;; — T> ^^• 

a — o 
31. Multiply the terms of the second fraction by i— a?, 
i^^a I— a*_i+rt2 I — 2fl^+a* _ yj^—a^ 



I— a* i+a* I— 0* I— fl* I— a* 

32. Let a; = number. 

r«, . ai . X X 

Then x + - + - — ;7=:iS4 

4 5" 

Clearing of fractions, 

60X + i^x + I2X — lox = 154 X 60 

Uniting terms, 77^? = i54 x 60 

X = 1 20, Am. 

33. Let " ' X z=. amount each had. 
Then x — $30 = 2 (x — $40) 

*•" ■' /. X = I50, Ans. . 



, Ans. 
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Bage 276. 

34. Let X = No. of hours. 
Then 24 + 8a; = distance ship sails, 
And i2x =1 " privateer. 
By conditions, 12a; = 24 + 8a;. 

X = 6 hours, Afis. 

35. Given ?i±M = ; (0 
And llL:i^-y = o (2) 

2 

Clearing of fractions, Sx+^y = 49 (s) 

And — 3^+5y = o (4) 

Mult (3) by s, 40a; + isy = 245 

" (4) by 3, -9a?+i5y = 
Subtracting, 49^ = 245 

X = 
Substituting 5 for x in (4), y 



= 3, ) 



36. Given x = ^^ h 5 (i) 

7 

* -1 a; + 10 . . 

And 4y ^— =3 (2) 

Clearing of fractions, 7a; — y = 33 (3) 

And — a;-f i2y = 19 (4) 

Mult (4) by 7, — 7« + 84y = 133 (s) 
Adding (3) and (5), 83^ = 166 






Substituting 2 for y in 1 

37. Let a = the distance ; m = rate of one ; 
n = rate of the other ; 
And X = the required time. 

Then - mx + nx = a 

X = — ; — . * Hence, the 
m + n 

BuLE. — Divide the given distance hy the sum of the rates j 
■the quotient mil lethe time of meeting. 
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38. 



39- 



40. 



Let 


22: = entire distance 


J, 


Then 


= time down stream, 

12 -1-4 


And 


X 

— " nn ** 


K 


^IIU 


12-4" °P 




By conditions, 


16 ^ 8 "* 




Multiplying by 16^ 


X-^ 2X = 128 
32: = 128 

«•• 22; == 85^ miles, Ans. 


Let 
Then 

And 

Clearing of firac, etc. 

And 

Mult (3) by 2, 


- = the fraction, 

a? — 6 I 

y — 6 "■ 2 
x+6 3 

y + 6 4 

, 2x — y = 6 
43? — 3y = — 6 

4a; — 2y = 12 


•(O 

(*) 

(3) 
(4) 
(5) 


Subtracting (4) from 
Substitut 18 for y in 


(5), y = i8 

(3), X= 12 




Hence, 


a; 12 . 

y 18' 




Let X = the greater, 

y= " less. 
Then x+y : y : : 8:3 
And a? — y> = 49 


(I) 


Prom (i). 


a; = Sy 
3 


(3) 


Sub. value of a; in (2), 


f-^=« 


(4) 


Multiplying by 9, 
Extracting root, 

Sub. ^ for y in (3), 


• i6y» = 441 

4y = 21 

a::^J/^Si-gr., f 


Ana. 
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41. Given loc + 6y = 76 (i) 

4y - 22 = 8 (2) 

And 6x-^Sz =z SS (3) 

Multiplying (2, by (4), i6y — 8z = 32 (4) 

Adding {3) and (4), 6.<; + i6y = 120 (5) 

Multiplying (5) by 5, 30^ + Soy = 600 (6) 

" (i) by 3, 30X -i- i8y == 228 

Subtracting, 62^ = 372 

y = 6 M 
Substituting 6 for y in (i), x = 4 ; V Jw& 

6 « y " (2), z = S,) 

42. Given 2ic + 3y + z = 24 (i) 

30? + y + 2J2; = 26 (2) 

And a^ + 2y + 3^ = 34 (3) 

Multiplying (i) by 3, 6x -{- gy + ^z = 72 (4) 

« (2) by 2, 6;2? + 2y + 4^2 = 52 (5) 

Subtracting (5) from (4), 7y — 2; = 20 (6) 

Multiplying (3) by 3, 3a; + 6y + 92; = 102 (7) 

Subtracting (2) from (7), 5y + 7^? = 76 (8) 
Multiplying (6) by 7, 49y — 72; = 140 
Adding, 54y =216 

Substituting 4 for y in (6), « = 8 ; > Jn& 

" these values in (i), a: = 2, ) 

43. Let X = A*s money, 

y = B's " 
And z = C's « 

Th6n a; + y + i2 = $i8o (r) 

x^y + z = $60 (2) 

And a; + y — 2; = - (3) 

4 

Subtr^ting (2) from (i), 2y = $120 

y = $60 
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Adding (i) and (2), 2X + 2Z = $240 (4) 

^ (2) « (3), aa?-^= $60 

4 





Bubtractingy 






25 — 

4 


$180 






SQb6t$8ofor 


sin 


• • 

(4), 


a? = 

y = 


$8o,c'8n 

$40, A's; 
$60, B's, ) 


■ Ans. 


44. 


Let z 
Then a? + 3 


— drcnmf erence of fore-wheel, 

— " " hind "" 




And 


240 

X 


240 


- + 40 







Clearing of fractions, etc., 

0^ + ^=2 e8 
Gomp. sq., etc , a: = 3 meters, circ. t wheel ; ) , 
And a; + 3 = 6 ^ « h. « J ^'*^' 

45. Let X = side of one, 

Then a: + 2 = " "the other. 

Difference of cnbes, 

6a^+ i2a;+ 8 = 488 
Seducing, a^ + 2a; = 80 

Comp. sq., eta, x = 8 ft., side of one ; ) ^^^ 

And a; + 2 = 10 " " other, ) 







Page 277. 


46. 


See Book, 


Article 232. 


47. 


Let 


jx = one part, 




And 


iia; = the other. 




Then 


18a; = 126 
a; = 7 

iia; = 77, ) 
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48. Let X = number of meters. 

mi, *i2o , ^ $120 

Then __ + .so = ^-g 

Dividing by .50, clearing of fractions, and reducing, 

2)8 — 8a; = 1920 
Comp. square^ etc., a: = 48 meters, Ans. 

49. See Book, Article 472. 

8 = c{i + r) = I175 X t.2S = $218.75; 

$218.75 -J- 89 = $2,457, Am. 

50. See Book, Article 490. 

51. Let X = price of horse. 
Then a; + $100 = " carriage. 
And a;+ioo : x :: x : $0 
Changing to an equation, 

a? — 50a; = 5000 
Comp. square, etc., x = $100, horse; ) . 

And X + $100 = $200, carriage, f 

52. See Book, Article 247. 

53. Let X = share of younger, 
Then a; + 35 = " elder. 
Adding, 2a: + 35 = 165 

Transp., etc., a; = 65 hectares, younger; ) . 

« + 35 = 100 " elder, j ^^^' 

54. Let X = the number. 

X 

Then 3a; — 40 = 5 1 

Transposing, etc., 7a: = 182 

,% . ^ =z 26, Afi^. 
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55. Let X = price of a sheep* 

y = « « lamb. 
Then 6x + 7y = $71 (i) 

4X+ Stf = $64 (2) 

Mult (2) by 6, 24a; -f- 48y = $384 

" (i) by 4, 24a; + 28y = ^284 

Subtracting, 2oy = tioo 

Substituting 5 for y in (2), x =z t6, ) 

56. Let a? = No. who voted for one, 
Then x+ 271 = « « « the other. 
And '2a; + 271 = 1425 

Transposing, 2ar = 1154 

.-. a? = 577 for one; ) 

And a; + 271 = 848 « the other, f 

57. Let X = O's age. 
Then 3a: = B's ** 
And Jx = A's *' 

Adding, loa; = 150 

a; = 15 years, C*s age ; ) 
3a: = 45 '' B's " > Ans. 
6x = 90 '' A's *' ) 

58. A/243 = a/8i X 3 = 9a/3, Ans. 



59- Vy^ + »/ = Vy (i + «) — yVi -f fl, Ans. 

Page 278. 

60. a;* = (a:*)i; yi = (y«)*, Ans. 

61. 3 (ff — }) = v^27 {a — J)*, -4w.^. 

62. Let a; = price per bushel. 
Then 17a; — 13a: = $3.60 

Or, ^ 4a; =: I3.60 

/, X = $0.90; Am* 
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6$. Let X = amount lost on second^ 

Then x + S = " ** first. 

And 2a: + 8 = 3a: — 2 

Transposing, x = $io on the second; | , 

x + S = $18 « first, )"****• 

64. Let (t = men first employed. 

Then, by conditions, 6a: : io(ic+i2) :: | : J 
Changing to an equation, etc., 8a; = 120 

ar = 15 men, Ans. 

65. Let x = number in the party. 
Then Sx = amount they paid. 
And 85c = 7 (re + 4) 
Beducing^ x = 28, Ans. 

66. Let 2; = wages of a woman. 
And y = " " boy. 
Then %x+ 6y z=i 1172 (i) 

6a?+ iiy = *8o (2) 

Mult. (2) by 4, 24a: -h 44y = $320 
" (0 by 3, 24a; -f- i8y = I216 
Subtracting, 26y = $104 

••• » = «4,boy; ) ^^ 
Substituting 4 for ^ in (i), 2; = $6, woman, ) 



67. V^iijS = V9 X 17a; = 3VT75. Hence, 9, Jw«. 

68. Given Vx + 12 = Va 4- 12 
Squaring, etc., x =i a, Ans. 

69. Given y^^y_=Lm 

y Vy 

Multiplying by Vy, etc., i = y — ay 

Factoring and dividing, y = , Ann, 
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5. See Book, Article 75, Prin. 4. 

6. See Book, Article 91. 

7. See Book, Article 91. 

8. Given ^- (a: + 8) = ^^ + ~- i7f 

3 ^ 9 7 ^ 



Uniting terms, 


3 ^ 


Multiplying by 3 


, etc., a: = 8, Am. 


Given 


5 5 32 


Reducing, 


<«r = 36^3i 
3 2 




X = 31, Ans. 



10. 3¥c — 652^8 - <rW = c (3J2 - 6ft2c — cd), Am. 

11. 3r^y — ^7?z — i8ar^y« = 32:8 (y -^ ^^j, — 6y2:), ^n«. 

12. a^-'i^ =z (a» + J") (a» — »»), Am. 

13. 8a — 4 = 2 X 2 (2a — i). Am. 

14. a* — I = (a* + i) (a + i) (a — i), Am. 

15. Let re = one, 
Then 31 — re = the other. 
And Sa? — 9 (31— a;) = i 
Reducing, 14a; = 280 

31 "X = II, > 

16. See Book, Article 233. 

17- Let X = No. shota each fired. 

Then f a; + Ja; = 34 

Reducing, 8a: + 9rc ni 34 x 12 

a; = 24 shots. Am. 
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Page 275. 

i8. .Denote the quantities by x and y. 

Then xy = a (i) 

- = « (2) 

Prom (2), X ^ by 

Substituting in (i), hy^ = a 



19. 



Dividing by J, j 

Extracting root, y = ± a /* 

From (2), y = I 



Substituting in (i), "X = ^ 
Multiplying by J, z* = aJ 

Extracting root, a; = ± \/a^ ; 



And 



=±\/i 



./4})«. 



g*-^ _ (tt+i)(a-i) _ «+i . 
ab-b~ b(a-i) - b ' ^^' 



a + b 1 . 

21. 9ir^ + 122:^2 + 4;? = {^xy + 2z) {sxy + 2z\ Ans. 

22. 962 — 6Jc + c* = (3J — c) (3^ — c), Ans. 

23. See Book, Article 231. 

24. Let 4a? = length of fence. 
Then x = No. of acres, 
fieducing area to sq. rods, o^ = 160a: 

a; = 160 
And 42; = 640 rods, Atis. 
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78. Let 

Then — = price per head. 

$120 



X = number of sheep. 
$120 



And 



X 

$120 



+ ti 



X X + 6 

Clearing of fractions, 

1200? + 720 = 1200? 4- a? + 6a; 
Transposing, a:* + 6* = 720 
Comp. sq., a? + 6a? 4- 9 = 720 + 9 
Ext root, etc., 0? = — 3 ± 27 

a? 1= 24 sheep ; ) 

. - . 120 ^ V \ Ans. 

And — = ♦Sf ^ach, j 



79- 


Lefc 


lox + y — number. 






Then 


10a; + y = 9 (a; + y) 


(I) 




And 


loa; + y — 63 = loy -{- z 


(2) 




From (i), 


ar = 8y 


(3) 




« (2), 


9* — 9y = 63 


(4) 




Dividing (4) by 9, « — y = 7 






Substituting, 


8y-y = 7 
y = I 






From (3), 


» = 8 






Hence, 


\ox + y = 81, Ans. 




80. 


Let 


ye = distance one goes, 






Then 


^x = " the other goes. 






And 


102 = 150 miles. 






• 
• • 


Z=z IS « 

33!= 45 miles, one; ) . 
^x = 105 « other, ) 
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8i. 


Let 


X = No. of B's acres, 




Then 


a: + lo = " A\s " 




And 


$2800 ^ _,, 
= pnce per acre of B's, 

X 




a 






u 


2800 2800 
X ~ .r + 10 ^ 



Clear, of frac., 28000? + 28000 1= 28002:4-50:2^^02; 
Transposing, etc., a:' + loa: = 5600 
Completing square, etc., a: = — 5 ± V56oo-h25 

Beducing, a? = — 5 ± 75 

And a? + 10 = 80 " A, \ ^''^' 

82. {Vx + V7) (VS — v7) = a: — 7. 

Hence, y/x — V7* -^w*- 

83. (\/3^ — Vay) ( Vi^ + Vsy) = 3^ — 3y- 

Hence, V^ + Vzify -4«5. 

84. Given - Vja + VS = -£±J^ 

Multiply, by denom., S^ + V^ = rf + 3 
Transposing^ y/x = rf + 3 — ^ 

Squaring, a: = €P-f-6rf— 2*^^4.9—6*2+ j*, ^^5. 



85. 


Let 
Then 


z = clerk's salary, 
iQX — mayor's *' 




And 


iia:= $13200 




And 


rr = $1200, clerk; ) . 
loa; = $12000, mayor, ! "*" 
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S6. Denote the numbers by x and y. 

Then ar + y:Jf — y '-^ 8:6 



87. 



88. 



And -r — y : xy :: i : 36 






By Theorem i, a: = yy 


(0 


And xy = 360? — 36^ 


(^) 


Sub. ly for x in (2), 7y» = 252^ — 36^ 




DiTidingbyy, 7^=216 


(3) 


A y=:3o^;)^^ 
Equating (i) and (3), a; = 216, I 






^age 280. 




Denote the numbers by x and y. 




Then xy = 48 


(I) 


And a« — y» : (a; — y)» : 


: 37 : I 


(') 


By Th. 6, ir»+a:y+y» : a^-2xy-{-f ' 


: 37 : I 




By Theorem 8, 3a:y : {x — yf ' 


: 36: I 




" ^* 6, xyiix-'-yy 


: 12 : I 




Value of rcy from (i), 48 : (« — y)^ 


:: 12 : I 




By Theorem 6, 4 ' (^^ — y)* ' 


: I : I 




" « 12, 2 : a? — y 


:: 1:1 




« " I, a: — y = 2 


(3) 


Combining (i) and (3), x + y = 14 


(4) 


" • (3) " (4), a? = 8; y = 6, ^n^ 


• 


Let a; = price per dozen; — = price of one, 


And la -4- — — HI ^ If 0. for 12 c< 


mts. 


12 a; 




By conditions, ^"^ = -^4^ + 2 

X X -jr ^ 


(I) 


Dividing (i) by 2, ^ = — 

a; a; 


'h*' 


(2) 



Clearing of fractions, 72a: 4- 72 = 72a; + cc^ + x 
Transposing, x^ + x = ^2 

Oompieting square, etc., x = —i± V^ 

Reducing, a: = - ^ ± y. = 8 cents, Ans. 



TEST EXAMPLES FOR BEVIEW. 217 



89. 



90. 



91. 



92. 



93' 



Let 




X = No. of days they travel, 


Then 




Sx = distance one goes, 




And 




jx = " other " 




By the problem, 152; = 150 miles. 








a: = 10 days. Am. 




Let 




X = A's income. 




Thai 




3£ = B's '* 




And 




4X = I1876 




And 




.-. X = I469, A ; 1 ^^^ 
3a? = $i407,B, f 




Let 




X = cost of cow. 




Then 




4a; = " horse, 




And 




^x = $250 
... « = *so,cow; [^^ 
4a? = $200, horse. 




And 






Let 




x = rate per hour he rode, 




Then 




-7 = hours spent ixx riding. 




And 


¥ = 


= 8 = ** ** walking. 




By the problem. 






24 

z 


4- 8 = 12 






• 
• • 


a? = 6 mUes per hour, Ans. 




Let 




X = the length, 




And 




y = « width. 




Then 




aa: + 2y = 320 


(i) 


And 




ry = 6000 


(2) 


Dividing (i) by 3, x + y = 160 


(3) 


Squaring (3), 


7?'\'2xy-\'y^ = 25600 


(4) 


Mult. 


(2) by 


4, 4^y - 24000 


(5) 


Subtracting, 


a?'-2xy+'!^ — ^^°® 


(6) 


Extrac 


iting root, a: — y = 40 


(7) 



Combining (3) and (7), x = 100 ft length; ) . 
And y = 60 ft. width, J 
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94. rf = — ; — = ^ = 4*. Hence the series '■ 
^^ m + 1 6 ^* 

3* 7}. i^i, 17, 2i|, 26}, 31, Ans. 
95- / = « + («— i)rf = i + 49 xi = 25; 

s = --^ X M = ^^ ^ X SO = 637J, ^w«. 



And = pnee paid a pair. 



*• >i35 _ 



96. Let ar = No. pair bought ; ar — 5 = No. pair sold ; 
= price paid a pair, 

= " received a pair. 

loo I '^'C 

By the problem, — = — '^ i 

X X — 5 

Beducingy eta> a; = 50 pair, Ans. 

97. Let X = one; y = other. 

Then a? : y :: 7 : 9 (i) 

And f^ — a^ = 128 (2) 

Changing (i) to an equation, 9a; = 7y 

••• - = f (3) 

Substituting in (2), y« — ^ = 128 

Multiplying by 81, 8iy* — 49^* = 128 x 81 

y» = 4 X 81 
Extracting root, y = 18; ) 

Substituting 18 for y in (3), a: = 14, f ^^ 

98. Let X = No. in the height. 
Then a? + 43 = " " " length. 
And a^ + 43a: = 2400 



Comp. sq., etc., x = —^± V2400 + i^^i 
Eeducing, x = — 4^ ± ^^ 

a; = 32, No. in height; 
And ar + 43 = 75, « <* length 



:;} 



Ans. 
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99. Let X = Bertha's age, 

Then ^x = Mother's age. 

And a; + 20 = (3a: + 20) | 

Reducing, 5a; + 100 = 9a; + 60 



■;! 



^x = 30 " M 
loo. Let X = price i>aid for car, 

X 

Then — = what each would have paid, 

IS 

X 

And — = " " did pay. 

X X 

By the problem, — = h $i-75 

X = $105, ^ws. 

Page 281. 

loi. See Book, Article 247, 

t=ah=ii X 8=14=8^2^ liour8=8:43-i2r o'clock, Ans. 

102. Let a: = A's pages ; y = B's pages. 

Then a: + y = 570 (i) 

And S^+Sy = 2350 (2) 

Mnlt.(i)by3, 3a? + 3y = 1710 (3) 

Snbt.(3)from (2), 21/ = 640 

y = 320, B's pages;) . 
From (i), X = 250, A's " ) ^*' 

103. Let X =. No. of days it will last the man. 
Then - = what the man drinks in i day, 

X ' 

^ = « wife '' I day. 

By the problem, — H =1 

Eeducing, etc., a? = 20 days, Ans. 

104. See book, Article 476. 

< = - = — = i4f years, Ans. 



2^0 tB8T felAllPLCS FOR BfiVlEW. 

105. Let X = sum in the purse. 

Then 3 + 2:7 + 2 :: a;:a:+24 

Or 5 : 9 : : a; : a; + 24 

By Theorem i, sx + 120 = qx 

X = $30, Ans. 
io6. Let X = whole stocky 

And ^x — 200 = A's stock. 

Then a; : |.c — 200 : : 3000 : 1600 

By Theorem 6, x : ^--^ : : 30 : 16 

By Theorem i, 16a; = (5_ZI J 10 

Maltiplyingby 3, 48a? = soa; — 18000 

X = $9000, whole stock ; \ 
And 4a: — 200 = $4800, A's " v Ans^ 

9000 — 4800 = $4200, Wb " J 

107. Let » = No. votes for one. 
Then x + i = . " " the other. 
And 2a; + I = 369 

X = 184 votes for one ; ) . 

And a:+ I = 185 " " the other, f ^^• 

108. Let X = time by one; y = time by the other. 
Then - = part one does in i day, 

- = " the other does in i day. 

y ^ 

Since both together can do the whole work in 16 days, 
they do | of it in 4 days and ^ of it in i day. Hence, 

By the conditions, - + - = — (i) 

And ^ = 5 (2) 

Dividing by 3, etc., y = 48 days. 

Sub8t.48foryin(i), ^ + ^=^ 
.% a; = 24 days, one ; y = 48 days, other, Ans. 
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109. Let 


X = 


digit in tens' place. 


And 


y = 


" " units' 


ii 


Then 


loa? + y = 


number. 




By the conditionB, ^-^ = 


2i 


(0 


And 


loa? + y + 9 = 


ioy + « 


(2) 


From (i), 


40a? + 4y = 


9*y 


(3) 


Uniting and ( 


iividing (2) by 9, 








X+ I = 


y 


(4) 


Substituting 


valueof y in (3), 








40a; + 4a? + 4 = 


;9a^+9« 




Transposing^ 


9^ — 352? = 


4 




Dividing by ^ 


quare, etc., x = 


* 




Completing s 


«±\/^^ 


1225 
i8» 


Bedudng^ 


X = 


«±\/^ 




And 


a: = 


«±« 






X = 


4 




From (4), 


y = 


s 




Hence, 


loa? + y = 


45. ^ns. 





Hence the series, 2, 6, 18, 54, 162^ 486, Ans. 

III. Let a; = No. of hats. 

Then — = price paid apiece, 

A ^ 80 80 , 
And — = h I 

X a? + 4 

Clearing of fractions, 803:4-320 = 80a; + a;* f 4a; 

Transposing, x^ -\- ^x =z 7^20 

Completing square, etc., a: = — 2 ± ^320+4 

Eeducing, a: = — 2 ± 18 

,> ^ ^ 16 hatS; 4^. 
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112. I = ai*~' = 2 xs" = 97656250, Ans. 

113. Let X =z length of shortest 
Then 5^? + 3X + a; = 90 feet 
Uniting terms, 9a; = 90 ^ 

r = 10 feet ; \ 
3a? = 30 " V Ana. 
And 5a: = 50 ** ) 

ii4« 



Let 


3X + 19 = 3d, 


Then 


2a: = 2d, 




40?+ II = ist 


And 


9^ + 30 = 219 


Transposing, 


gx = 189 




a: = 21 




4a;+ii = 95, ist; 




2a; = 42, 2d; 


And 


3a; + 19 = 82, 3d, 



Ans. 



115. Denote the numbers by a:, Vxy, and y. 

Then x + VSy + y = 14 (i) 

And a4 + a;y + y2 = 84 (2) 

Transposing and squaring (i), 

a« + 2a;y + ^ = 196 — aSv^ + xy (3) 
Snbt. (2) from (3), a:y = 112 — 28 V^ -H a;y 
Transposing, etc., VSy = 4 (4) 

Involving, a:y = 16 

And 3a:y = 48 (5) 

Subtracting (5) from (2), 

x^ — 2xy + f = :^6 
Extracting root, a; — y = 6 (6) 

Subst (4) in (i), a; + y = 10 (7) 

Comb. (6) and (7), a; = 8 

Vxy = 4 
Hence the numbers, 8, 4, and 2, AnSf 



TEST EXAMPLES FOB BEYIEW. 



Il6. 



"7- 



ii8. 



Let X = time the coffee would last the wife. 
The man drinks i lb. in 4 weeks. 



His wife 


u 


1 " 


« a; « 


Hence he 


u 


4 


« I week. 


And she 


t£ 


1 « 

X 


i< I « 


He 


i* 


3 « 

4 


" 3 weeka 


She 


U 


3 « 

X 


u 3 « 


And by the problem. 


4 aJ 



Clearing of fractions, 3a; + 12 = 43; 
Transposing, a? = 12 weeks, -4n«. 

Let » = sum in ist purse, 

y = <* « 2d " 

Then a? + y = *3oo (i) 

And a; — 30 = y + 30 (2) 

From (2), a; = y + 60 (3) 

Subst.in(i), y+60+y = 300 



Transposing, 


2y = 240 
... y = $x2o, ad; ) ^^ 
X == I180, ist, ) 


From (3), 


Let 


X = cost of the cloth. 


Then 


X 

— = rate per cent 
100 ^ 




X X — = percentage gained. 


And 


X H = 39 

100 ''^ 


Clearing of fractions, 




a? + I oca; = 3900 



Comp. sq., etc., a; = — 50 ± V3900 -^ 2500 

Beducing, x = — 50 ± 80 

X = I30, Am. 



tu 



TEST EXAMPLES FOB REVIEW. 



119. Let X = No. of acres in one part. 
And y = ** *' the other part 
Then z -{- y = 100 (t) 
And 20a; + 3oy = 2450 (2) 
Mult (i) by 20, 20a; + 2oy = 2000 
Subtracting, etc., y = 45 a^res; ) ^^ 
Prom (i), 2? = SS " J 

120. / = af^ = 2x3"; 

r — I 2 

= 14348906, ^n«. 



a: = No. of pine, 
y = " " hemlock, 
a? + y = 300 



121. Let 

And 

Then 

a? : f :: 25 : 49 
Product means = product extremes, 

49^ = 2sy» 
Extracting sq. root, 7a; = sy 



122. 



Subst. in (i), 
Mult, by 7, etc., 

From (i). 

Let 

By conditions. 

Reducing, 

Transposing, 



y 4- y = 300 

i2y = 2100 
y = 17s, hemlock;) ^^ 
X = 125, pine, f 

X = No. of men. 
2a; = 3i (a: — 150) 
3a: = 5a; — 750 
2ar = 750 

X = 375 nien, Ans. 



APPENDIX. 



CUBE ROOT. 
rage 284. 

1. Given. 

2. €fi+$cfib+^ai^+b^ {a+b, Ans. 
^ 

3a^+3ab + ^ ) 3fl^^^ + 3g^+y 

3. a?+6a?+i2X+S ( x+2, Ans. 
58 

32?*) 6ar«4-i2a; + 8 
3rB»+6a;+4 ) 6a^+i2x+S 

^ 

3ic8— 6a;y+4y^ ) — 6a^y+i2ary«— 8y» 

5. ^ 8a8— 48a2 4.96a— 64 ( 2a— 4, iln«. 

8a8 

i2cfi ) — 48a2-|_96a— 64 
12a*— 24a+i6 ) — 48a^ + 96a— 64 

6. 27a'— 54^23; -f-36aa;2_g,j4j ( 3(^—22:, ^ns. 
27a' 



27^2) — 54a2x + 36aa^— 8a:3 
27^8— 1 802; +42?^) — 54a2a; + 36a«2— Sips 
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CCBE BOOT. 
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f ACTOBIKG. 



FACTORING. 
Paife 284. 

1. a? — pa: + ao = (a: — 4) (a; — 5), Ans. 

Extract the square root of the first term for the first 
term of the factors; resolve the third term into two factors, 
whose sum is the coefficient of the second term, and the£/ 
will be the second terms of the reciuired factors. Thu. 

V^ = a: ; 20 = (- 5) X (- 4) ; - 5 - 4 = - 9- 

2. a' + 7a — 18 = (a + 9) {a — 2), Ans. 
V^ =a; — i8 = — 2 X9;9 — 2 = 7. 

3. a^ — 13a + 40 = (a — 8) (rt — s), Ans. 
V^=«; 40 = (-8)(-5); -8-5 = -13. 

4. 2aJc* — 140^ — 6oab = 2ab {(? ^*jc ^ 30) 

= 2ab (c — 10) {c + 3), Ans. 
V^ = c\ ■— 30 = ■— 10 X 3; — 10 + 3 = — 7. 

5. o^f^2xy'\-iz=i (xy — i) {xy — i), Ans. 
^/o^f = a:y; i = (_ i) (— i) ; — i — i = _ 2. 

6. %Q? - 32y« = 8 (ar« - 42/*) (Art. 131) 

= 8 (a; + 2y) (x — 2y\ Ans. 

7. a? + ^ + 2/wiz = a? + y (y + m) 2, Ans. 

Note. — It sometimes occurs, as in this example, that only a portion 
of a polynomial can be factored when there is no factor common to all 
the terms. 

8. \2dNc — 8fl^ + 402 = 4a (3aa; — 2ay + 2), Ans. 

9. Extract the cube root and thus find one of the three 
equal factors : 

(a — aj) (a — ;r) {a — a;), Ans. 

10. I — a* = (i + dF) (i + o) (i — a), Ans. (Art. 131.) 
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O. C. D. OF POLYNOMIALS. 



II. I + 2« ) 1 -I- 8ff« ( I - 2a + 4fl^ (Art 132.) 

I + 2g 

— 2a 

— 2a — 4^' 



4fl» + 8g » 
Hence (i + 2a) (i — 2a 4- 4^*)^ ^»w. 

12. fl« - J*a« = (fl« -f Wr) («• - *^)» ^^- (^^' ^31-) 



G. C. D. OF POLYNOMIALS. 
Paffe 284. 



I. 40*— 4«x— isa:* 

Multiply b y 3 

ist Div. = 12a*— I2tfa:— 4S2r^ 
i2n*-{-i4ax— 62^ 

Cancel., —isx)j--26ax—sgT^ 
2d Divisor = 2rtH-3.t: 
2d Quotient = 3a— a; 



6€fl+^ax^ 

2 



-3a«=i8t Divisor. 
= x8t Quotient. 



6flf2-f 7(jr— 3a:*=2d Divid. 



— 2flKr- 

— 2fljr- 



-3^ 
-3^ 



20 + 3a:, -4»«. 

2. 4a:*2;*, ^w«. 

3. i6a;3 - y» = (4a; + y) (4a: - y); 
i6a:« - 8a;y + ^ = (4^' - y)^ 
Hence 4a: — y, -4ns. 



4. ist Div. =6o2-|-iiaa;-|-3a« 

Canceling, 20: ) 4ax + 6^?^ 

2d Divisor = 2n-\' sx 
2d Quotient =^ 3a— a: 



6a2 4.7aa;— 3a:'=iBt Divisor. 
I = ist Quotient. 

30:8— 2d Dividend. 



Sa^+yax 
6a^-^gttx 



— 2aX' 
-^zax- 



-3^ 
^3^ 



2a -f 3^, -4w«. 



t. C. M. OF POLYNOMIALS. 2! 

5. ««-** = (a» + J2)(o + *)(a-J); (Art. 131.) 
(^ - Pa' = (fi {a> — il>) = cfi (a + b) {a — b). 
Herce {a + b) (a — b) = (fi — l^, Am. 

(Art. 140, Prin. i.) 

6. a:« — o» = (a; — a)(a:» + aa; + o«); (Art. 13a) 
a*-(^ = {a» + a'){x + a){x-a); (Art 131.) 
Hence x — a, Ans. 



L. C. M. OF POLYNOMIALS. 
Page 284. 

1. 6(^ — 4a = 2a da — 2), prime factors; 
4cfi + 2a = 2a {2a* + 1), " " 
6a' + 4«r = 2a (3a + 2), " " 
2o(2a»+i)(30+2)(3a— 2) = 36a»+2o«— 80, Ana. 

2. 4(1 4-a2) = 2»(i +a»); 

4 (i - a") = 22 (i + a) (I - a) ; 

8(i-a) = 2»(i -a); 8(1 +0) = 28(1 + a). 

Hence 2» (i + c^) (1 + a) (1 - a) = 8(1 -a«), ^m. 

3. a»— 2a + I = (a — i)»; 

a* - I = (a» + i) (a + i) (a — i) ; 
a' + 2a + I = (a + i)». 
Hence (a+ 1)» x (a- 1)« x (a»+ 1)= («^ - i)« x (a» + i) 

= (a» - 1) (a< - ,) 
= a* — a* — a* + i, .4««. 

4. i2(aJ«-J«) = 2» X 3J»(a- J); 
4 (<^ + a*) = 2»a (a + i) ; 

18 (a2 - *2) = 2 X 3» (a + *) (a - i). 

Hence 2»X3«aJ»(a + d)(a-J)=36aJ»(a«-J2), ^w«. 

5. 40* — I = (2a + 1) (2a — i). 
The other two quantities are prime. 

Hence (2a + i)(2a - i)(4a» + 1) = i6a< - i, Ans, 

6. See example 2. 



PBACTI0N8. 

FRACTIONS, 

rage 2H5. 

. a? — 2 5a:* — loa; 

I- S« H = 5^ + 

. 3 "^ iS^ 

5^ 15^ 



Adding, c^ + S^i^jL?, ^^. 

^3^ + ?Tri4; {Art.ioi.) 
3 + 5 + 7-^' + ? + ^-=-°; 

15 _ ^ z: ; 

ax 

c? ^ ax — a? . 
IS , Ans. 

a^b b '- c c — a + ac 

ac -^ be -}- ab — ac + be — ab -h flic __ «^ . 
abc "" aic* 

And -— = I, Ans. 

abe 

Prom a + 3* — ~ 



Take 3a — ^ + 



a 
d + ft 



Or -"^ + 24A^A-- jj^ ^^ 



FBACT10N8. 231 



6. From S^ "*" a 
Take 2X 



X X -^ b 
3^ + J + --.-' 



Or 3a: H —- , Ana. 



7. From a + X + 



Take a — a: -h 



I 



a; + y 



a: X — y 
2X H ^ 



Or 2a: + ^-p, ^n^. 

Multiply the terms of the 2d fraction by a; — y. • 



a 


a 


1 


a 






a — 


i' 


«« 




- 2a 


+ I - 


-a2 




— a 


> 


I • 


-^ 


2a 

~ 9 


Am. 





Or 



I I + a: / A i. o \ 
9. — = -« ; (Art. 183.) 

I + a; 2 a; — X 



I 



— ar^ I— a:* i— a;?' 



^ a; — . I I — a; i . 

Or, 3 = — 7 — ; — r-7 r = ; — , An%. 

' 1 — a^ (i + a;) (i — a;) i + a: 



232 XULTIPLICATIOX OF FBACTIOKS. 

MULTIPLICATION OF FRACTIONS. 
Paae 2H5. 

a ^ b a + ft — a + ft aft. 



I. I — 



a+"ft a+ft a+ft' 

2ft 2a — aft + aft aa 





■ a- 


ft a — ft a 


-4' 


a 


2b 

-+-b ^ 


aa 4Aft . 

ad 3* 
3* 4a 
Sab 





Soft oa:* . 

-pi' + ' + si*'^"'- 

3- r-^^^x^^ = (a;-y)(a: + y) 

= a?* — y», ^»5. 
Cancel a; — y from unmerator and denominator. 

"^^ 2a2-8a*^ 2iT~ 

_7ft 2fl*(i--ao) 

"~ 2a2(r 4- 2a) (i — 2fl) ^ aift 

Canceling common factora, etc., we have — ^, Ans. 

3 4-6« 

^ + y aft a: -h ?/ ^ Sft^ 

- ^ (^ — ^) 



ft 



, -4n«. 



DIVISION OF FRACTIONS. 233 



6. ^~^ X -^ = (^+ 0(^-0 X S^ 
I a— I I a— I 

= sA(a + i). Ana. 

ija — 3Q ^ _3?L_ = 3 (Sg — iq) ^ 3^^ 
2a sa — lo 2« sa — lo 

= — , Ans. 

2 

xy_+^j-xy ^ xy --y^ + xy 
x+y x— y 

x-hy x^y x^ — f 



DIVISION OF FRACTIONS. 

rage 285. 

2a __ fl^ — 3g + 2 g __ a^ — a 
^"^3 "" « — 3 ~» — 3' 
2fl __ g^ — 3« — 2a __ a^ — 5a ^ 



« — 3 « — 3 «— 3' 

2a 2fl a^ — a a — 3 

a + :: — i -s- a - :: — :: = — -— x ^^ 



a — 3 a — 3 « — 3 «' — 5« 

a— I 



a-5 



, A71S. 



I I ^y»+i. n , ■ ' ^ y^ - y + ^ . 

a? a:y8 xf ' ^ y y ' 

-H — -o-J-y— ! + - = -^ — sT X — — 



x^ xf ' ^ y Xf f^y+i 

= ^ — J^, Ans. 
xf 

Note. y» + i = (y + i)(3^« - y + i). (Art 129, Prin. 5,) 



234 DIVISION OF FRACTIONS. 

I I X -^ I a?^ — I 

X '\- 1 a^ X 

X X* — I a;— i' 

2^ — 2 y — I 2 (y — l) 2^ 4 

ab + i« * & (a -h &) a — d 

a + b 



S- ^8 _ J8 • a _ J - (flp _ J) (^2 + flji + ja) X 



9- 



a^ + ab + i^ 



, Ans. 



I rt __I--Cl + a + fl' _!+«*. 



i+a I— a I — a^ i— a*' 

Vi + a "^ 1 - «/ • (i - a»)» "~ I - <^ ^ (i + o«)a 



I +«^ 
P<Hire 956. 



i-a> . 
, Ana. 



30 



2a 2a — 2 2a 4 



a— I 

X 



.y 3 4 a sy isy 

* 4 



^ yt ^ a^-a^ + y* _._ f + ^-f 

f ,, a« — y* ■' 7?—t^ 



EQUATIONS. 



235 



lO. 






*-i + 



ab^ • 






*+ I . 



EQUATIONS. 

Patfe 280. 

I. Let X = price of house, 

Then $850 — a; = « " ham. 
And 5a; = 12 X $850 — laa: 

Transposing, 17a; = 12 x $850 



Dividing, 
.And 

2. Let 
Then 
And 
Then 
Dividing, 



Let 
Then 



a; = 12 X ^50 = $600, house ; 






$850 — a: = $250, barn. 

12a; = No. of C's acres, 

8a; = *« A's " 

9^ = « B's *• 
29a; = 145 
a; = 5 

8a; = 40 acres, A's ; \ 

gx = 45 " B's ; v -47W. 
I2X = 60 " C'e, ) 

6x = No. liters cask holds, 
2a; = " " in it before leakage, 
a; = 21 liters, 
6a: = 126 *' 4nBf 



236 BQCATIONS. 

4. Given la: -= — 4 = ^ ■ 

4 3 12 

Clearing of fractions^ 

360? — 3X + 12 — 48 = 20X + 56 — 1 
Uniting temu^ lyc = 91 

a? = 7, ^iw. 

5. Giren 51±5 = 2£±1- fl+lf +6 
^ 2 3 5 

Clearing of fractions, 

45jr + 135 = 70X + 50 — 96 — 24X + 180 

Uniting temuSy 2; = i, ^liw. 

6. Given ^ a: = a: + 2 

4 3 

Canoel ar and clear of fractionsy 

3^; + 24 — 4a? + 24 = 24 
Uniting tennSy a; = 24, ^fM. 

^. x + 8 x— 6 

7. Given a: — 2 = a: -h — ' 

4 3 

Cancel a; and clear of fractions, 

— 24 = 3^ + 24 — 4a? + 84 
Uniting terms, x = 72, Ans. 

8. Given 2a; -f i /— . a? — 3\ _ 

3 "" \ i ^Z " ^ 
Clearing of fractions, 

8a; + 4 + 3a; + 9 = 12a: 
Uniting terms, x = 13, Jfw. 

9- ^ = H X 7 = 1^ = 7:38^ o'clock P.M., ^w?. 
^^^ Art. 947^ 



EQUATIONS. 23? 

lo. Let 27a; + £200 = stock. 

50 = annual expense. 

272: + £150 

gx '\- 50 = ga^i ist year. 
36a: + £200 = Slim " " 
50 = expense. 

36a; -f- £150 

12a; + 55 = gaiD- 

48a; + £200 = sum 2d year. 

642; + £200 = " 3d " 
By conditions, 64a: + £200 = 54a: + £400 
Transposing, loa; = £200 

X = £20 
And 27a; -h £200 = £740, Ans. 

rage 287. 

1. Given e±6y = 36 (i) 
And ^_^ = o (.) 

2 3 

From (i), 4a; + 6y = 78 (3) 

" (2), 9^ = 6y (4) 

Substituting in (3), 4a; + 9a: = 78 

And from (4), ♦ » = 9. ) 

2. Given 5 ^^^ = 8 (i) 

3 2 

And f + f = ^ ^^^ 

Multiply (i) by 18, 6a: + 9y = 144 (3) 

« (2) by 12, 6a; -f 4y = 84 (4) 

Subtracting, 5y = ^^ 



Substituting in (4), 



y = 12;) 
x= 6, f 



Ans. 



i^ 



fiQUAtlOlTd. 


Given 


42 


Aud 


2X — 2.y _ 

4 


Multiply each by 4, 


3a; — 2y = 36 


And 


2X ^ 2y = 16 


Subtracting, 


x = 20 ; ) 


Substituting in (4), 


y = 12, ( 


Given 


f-i- 


And 


i^!=' 


Multiply (2) by 36, 


I2:r + 9y = 36c 


« (i) by 24, 


12a; + 8y = 24J 



^w«. 



(I) 
(2) 

(3) 
(4) 



(I) 
(2) 



Subtracting, y = 36^ — 24J ; [ ^^^ 

Substituting in (i), . a: = 18A — 24c, ) 

Let a? = Price paid for harness. 

Then 4a; = " '' " horse. 

And 3£= " " " buggy. 

Hence, Sx = $400 

X = $50, harness ; J 

4x = $200, horse ; /• -4n«. 

3a; = $150, buggy, ) 

Let loa? + y = The Number. 

Then lox + y + (loy + a^) = 121 (i) 

And loa; -h y — (loy + x) = 9 (2) 

From (i), iia: 4- ny = 121 

Or a; + y = II (3) 

From (2), x — y = i^ (4) 

Combining (3) and (4), x = 6 

And ' * y = 5 

Hence, loa; + y = 65, Ans* 
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7. 


Given 


X + y — z = 




(0 




And 


xJf z — y = 2 




(2) 




And 
Adding, 


y + z — x = 4 




(3) 




X + y ■\- z = 6 


(4) 




Subtracting (3) from (4), ix = 2 








a 


(2) " (4), 2y = 4 








a 


(I) " (4), 2Z = 6 








And 


.= :] 

2 = 3 


- J»W. 




8. 


Given 


b^ C 


= I 


(0 




And 


? + -- 


= I 


(2) 




And 


c ^rf- 


= I 


(3) 




Adding, 




= 3 


(4) 



22/ 22^ 

Subtracting 2 times (3), -^ + -^ = 2 



2X 



21/ 

Subtracting 2 times (2) from (4), — = i 

c 

2 " (0 " (4), J = I 

And 




Ans. 
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EQCATIOKS. 


GiTen 


ip + x + y = 6 

IT + -P+ « = 9 

x + y -h 2 = 7 


Adding, 3» + 3^ + 3y + 3^ = 3© 

Or ir+r + jy + 2 = io 

Sabtracting (4) from (5), i«^ = 3 \ 

(3) " (5), ^=2( 

(2) " (5), y=i 

(I) - (5), ^ = 4 

Given ay — 600, or y — 

X 




300 

aa = 300, or « = ^^ — 

X 



Ans. 



= 30) 

= 20 V 
= 10 ) 



(0 

(2) 
(3) 

(4) 
(5) 



10. Oiven xy = 600, or y = -^ (i) 

y« = 200 (3) 

Subfititnting in (3) the values of y and z, 

600 too 
yz = — X - — = 200 
^ X X 

Beducing, a^ = 900 

Extracting root, x = 



From (1), y 

From (2), « = 10 

II. Oiyen a: + ^ — ^=19 (i) 

- + y + - = 33 (3) 

Multiplying (i) by 16, 16a; + 4y — 2z = 304 (4) 

(2) " 12, 6a: + 4y + 3z = 264 (5) 

(3) ''4, a: + 4y -f- 22 = 132 (6) 
Subtracting (5) from (4), loa; — 52 = 40 (7) 

(6) " (5), Sx + z= 132 (8) 

Multiplying (8) by (5), 25a; + 52 = 660 (9) 

Add (7) and (9), 35a; = 700 .-. a; = 20 | 
Prom (8), 2 = 32?- Avis. 

" (3), y= 12) 
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12. 



13- 



Given w + 50 = Xy or x ^ w =. 50 


(I) 


a; -f- 120 =: 3^, or 3y — a; = 120 


(*) 


y -f 120 = 22;, or 22; — y = 120 


(3) 


z + 195 = 3?(;, or 3m; — e = 195 


(4) 


Add (i) and (2), 3^ — ?«; = 170 


(5) 


(4) X 2 4- (3), 6w— y = 510 


(6) 


(6) X 3 + (5)^ 18^^ — ?(; = 15304 


-170 


Eeducing, I'jw = 1700 




.-. to = 100 \ 
Substituting value of ?«? in (i), a; = 150 / 




4.ns, 


" w in (5), y = 90 / ' 
" t^ in (4), i^^ = 105 ) 






Let X, y, and z represent the ages of A, B, and C. 


Then a; -|- 3y + 32; = 470 


(i) 


And 4a: -f y -f- 42 = 580 


(2) 


And 5^ -f- 5^ + ^ = 630 


(3) 


Add (i) and (2), 5a: -f 4y + 72; = 1050 


(4) 


Subtracting (3) from (4), — y + 62; ■= 420 


(5) 


Multiplying (i) by 4, 4a;-f- i2y-f 122 = 1880 


(6) 


Subtracting (2) from (6), 11// -f- 8z = 1300 


(7) 


Multiplying (5) by 11, — iiy -\- 66z ;= 4620 


(8) 



Add (7) and (8), 742? = 5920 

.-. z = So yrs., C's age ; J 

Prom (5), y = 60 yi's., B's age ; > Ans. 

From (i), a: = 50 yrs., A's age, ) 

14. Let X, y, and z be the numbers. 

Then a; + y -f z = 59 

And -^ = 5, or a; — y =10 (i) 

X ~~" z 

And = 9, or x — z = iS (2) 

Adding and reducing, a: = 29, ist ; ) 

Substituting in (1), y= 19, 2d; > Ans. 

(2), 'z= II, 3d, ) 
11 
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GENERALIZATION. 
Vuye 'JSS. 

en 5 X 6 30 , , 

1. X = - = I- = ^- = 10 hours, Ans. 

P—c 8—5 3 

General Problem. — Given two objects starting at dif- 
ferent times and moving at different rates of speed, to find 
the time re<iuired by one object to overtake the other. 

Rule. — Multii)ly the rate of the first by the number of 
hours, or periods of time, between starting, and divide the 
prodtfct by the difference between the rates. 

abc 2x5x10 -, . 

2. x = -7-- --7- = T" . = i4days,^W5. 

ab -^ 04) -\- be 10-1-20-1-50 * -^ 

General Problem. — Given the times required for n 
forces sei)aratcly to produce a result, to find the time 
required by the united forces to produce the same result. 

Rule. — Divide the product of the numbers denoting 
the time required by each force, by the sum of the differ- 
ent products of the same numbers taken n — i in a set. 



^ri 


nu 


la 


X 


n 

^~8' 










cue 


= 


an 

8 


= 


5 X 4400 
22 


= 


•1000, 


A's; 


) 


bx 


— 


bn 

8 


= 


7 X 4400 
22 


= 


$1400, 


B's; 


'^Ans, 


ex 


= 


en 

8 


= 


10x4400 
22 


= 


$2000, 


C's, 


) 



General Problem. — The proportions being given, to 
divide a number into proportional parts. 

Rule. — ^Divide the number by the sum of the propor- 
tions and multiply the quotient by each of the proportions 
in turn ; the several products are the parts recjuired. 
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4. Formulas, 

--, am(n — i) 9 x 9 ^3 — i) \ 

P = ^^- = ^ — -^-^ ' = 27 years ; J 

m—7i 9 — 3 ( J 

a a (/i — i) 9 X 2 / ^^• 

S = -^^ -■ = ^-7 — = 3 years. 

General Pboblek. — F is now m times older than S; 
in a periods F will be w times older than S : to find the 
age of each. 

EuLE — I. Divide the product of the given interval, first 
multiple, and second multiple less one, by the difference 
between the multiples ; the quotient is the age of 
the older. 

2. Divide the product of the given interval and the 
second multiple less one, by the difference between the 
multiples ; the quotient is the age of the younger. 



EXPANDING POWERS OF BINOMIALS. 

I. Powers of 2a, 80^ -f- 4a2 -f- 2a -f i 

" " -3*, I - 3* + 9*^ - 27i» 

Coefficients, 1 3 3 i 

{2a - 3J)8 = 8fl8 - 36«% + 54aJ2 _ 27*8, Ans. 

2. Powers of 3a:, 8ia:*+ 272:8 + 92^ + 3a: + i 
" " 2y, I + 2y + 4y» + 8^^ +i6y* 
Coefficients, ^ 4 6 4 i 

3. Powers ofi, i+i + i -|- i -|-i 

" " 3«, I + 3« + 9«^ + 27«^ + 8ia< 
Coefficients, 146 41 

(i + 3fl)* = 1 4- T2a + 54a2 _|. jogflS + gj^^ ^^^^ 



244 ' poWebs. 

4. The exponents decrer^e and increase by 2. 
{a^ + ^3)« = .T« + ^x'f -f 3a^Jy* + /, Ans. 

5. Powers of fl, o^ + a' + a^ -H i 

*' " a-S I + a-i + fl-» + AT* 
CoeflScienta, '33 i 

(a + a~*)' = a* + 3a + 3^"* + flr®, -4/w. 

6. Powersofa^ a^^a^-\- €fi-\- «•+ aH «^+ i 

** "—2a, I — 2a-h4«*— 8a»+i6a*— 32a«+64fl« 
CoeflBcients, 16 15 20 15 6 i 



(a^— 2a)* = fl^— 1 2fl"+6oa*o—.i 6o«'+ 240a*— 192^^+640^, 



Po^e 288. 

a*J-*jr» X flr»Kir« = a2J-<ar«, Ans. 
ar'^ X ar* = ar*-", ^tm. 
y-» X y* = y*^ or I, -4w«. 



8flr**c-« -T- 4a2J*c5 = 2a-«J-«(r", ^Iw*. 

12a:"* -H 42;"* = 3ar«, Ans. 

(a + a:)— -7- (a + a;)-" = (fl + a;)"^, ^/i5. 

PoflFC 289. 

Transfer by changing the sign of the exponent. (Art. 279.) 

2. 7ri-7 = a^-^cr^d-K 4. — s — 4 = «ar8m-«. 
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UNITING RADICALS. 
Page 289. 

1. V48 + V29 + \/243 = 4V3 + 3 V3 + 9 V3 

= i6\/3, .4;w. 

2. A/s4r — V96i + V245 = 3\/6a; — 4\/6i + 2\/6i 

= y/6Zy Ana. 

2^/}fi = 2V^f J = Iv^ = J/^^ 

$\^2b, Ans. 

5. V^oct^x — V^oah: = 4«2'v/5a; — 2flA/5JP, ^4w«. 

6. ^"^iiSofiyz — 4x^/1 6y« = i2a;'v/2y2; — Sx'^2yz 

= 4xV2yz, Ans. 



MULTIPLICATION OF RADICALS. 
Page 28fK 

1. (a +»* X (6 + /O^ = y/Jb^h)(a + y), Am. 

2. 4 + 2V2 

2 — \/2 



8 + 4^2 

— 4 \ /2 — 4 
8 — 4, or 4, ^W5. 

3. {x + y)i X (x + y)i = (x + y)i X (a; + y)» 

= (^ + y)*, -4n^, 



246 REDUCTION OP RADICALS. 

= i2iv^a"(rf + y)\ Ana. 

DIVISION OF RADICALS. 
Page 289. 

1. (fl»A)* -=- (ax)* = (— ) , Ans. 

2. 24xV ay H- 6\/a = ^y/y^ Ans. 



3. Vidfi* — i2a*aj -=- 2a = 2fl\/4a — 3a; -=- 2ff 

= \/4fl — 3a:, A718. 

4. (* + y)* -5- (ft + y)* = (ft + y)^ ^iw. 



5. 4^Vaft-2V^=-^^y^ = 2«Y/; 



= — Vftcj Ans. 
c 

= J^^i = Svl Am. 

REDUCING RADICALS TO RATIONAL 
QUANTITIES. 

Page 289. 

I. iVa — Vj, A71S. 3. V3, ^ws. 

See Arts. 103, 317. 4. \/^ + VS, ^n5. 

«• ^ — VT'^ ^w^» 5. 4V2:t' -f- 5 Vy, -4n5, 
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6. 


V^ - a/6 + 


2, Ans. 








This factor is 


obtainec 


[ by trial. 






Multiply 


V3 + 


^2 + I 






By 


V2- 

V6 + 


V6 -f 2 

2 4- V2' 








-VI 


• -3Vi 
2 4- 2V2 


■f 2V3 



We multiply first by V2 to rationalize the \/2 in the 
given denominator. The product contains two radicals, 
V6 and V2, which may be made to disappear by multiply- 
ing by a negative quantity ; we therefore try — a/6, and 
the result, 2 — 2\/2 — 2 V3, has two negative radicals, the 
same as in the denominator; and we make these disappear 
by multiplying by 4- 2. 



RADICAL EQUATIONS. 
Vaye 2S9, 



Given V^ -}- i = a/i i -f a^ 

Squaring, .r 4- 2 V^ 4-1 = 114-^ 

Eeducing, V^ = 5 

X = 2$, Ans, 

Given Vx 4- 18 — Vs = V^— 7 



Squaring, re 4- 18 ~ 2^52: -1-90 4-5=2: — 7 

Reducing, Vs^ 4- 9° = ^5 

Squaring, 5^ 4- 90 = 225 

Transposing, 5X = 135 



248 QUADRATICS. 

3. Given, ^/^^ —11 = 5 
Squaring, a:* — 1 1 =25 
Transposing, 2^ = 36 
Extracting root, x = 6, Ans. 

6 

4. Given ^ 3^ ^3 . a; 

Clear of fraction, 6 = 34-3; 



I. 



Transposing, 


a: = 3, Ans. 


Given 

Squaring, 

Transposing, 

Squaring, 

Transposing, 


(13 + V23 + jr^j* = 5 

13 + V23 + y2 = 25 

\/23 + y^ = 12 
23 + y2 = 144 
y^= 121 
y = II, ^W5, 


Given 

Squaring, 

Transposing, 

. Q 

Given 


2 Va = Vx -f- 3« 
4^ = a; + 3« 
X =: a, Ans. 

UADRATICS. 

KX ^"'"^ - 2X 1 ^""""^ 


ic — 3 2 



Transposing and clearing of fractions, 

6^2 — i8a- — 6a: -f 6 = 3a^ — 15.T -f 18 
Uniting terms, ^x^ — 9.T = 12 

Reducing, a? — 3a; = 4 

By Art. 334, a; = f ± ^4 + i 

Reducing, a; = ^ ± f 

,% ;?; = 4 or — I7 ^w^, 
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i6 100 — 9.1; _ 

2. Given ^,^r--3 

Clearing, 64X — 100 4- 9a; = 12^ 
Transposing. I2ie2 — y^x = — 100 

Dividing, a;2 - ||a; = - -V^ 

Second method, a; = If ± V~ W 4- h'^^ 

Kedueing, a: = ^ ± |i 

/. a; = 4 or z-j^, ^/w. 

3. Given 2* "" 4 "^ "" " 
Multiplying by 2, x* = — ^^ 



2 



Second method, a:* = i±A/— tV + t^ 

Extracting root, x = v^i, Ans. 

V^+ 2 4- V^ 

4. Given . ' , y- = 7^- 

4 -t- V a: V a; 

Clearing, 2X + 2\/^ = 16 — a: 

Transposing, iVx = 16 — 32; 

Squaring, 4a; = 256 — 96a; -f 9^^ 

Or 93:^ — 100a; = — 256 

Dividing, a^ - H^x = - ^ 

Second method, a: = 4^ ± V- ^ + ^f*^ 

Reducing, x = ^±^ 

,\ X = 7I or 4, -4w5. 

5, Let X = greater number. 
And y = less number. 
Then x — y= 12 (i) 
And ^ ^f = 1424 (2) 
Squaring (i), x^ — 2xy -^ y^ = 144 (3) 
Subtracting (3) from (2), 2.17/ = 1280 (4) 
Add (2) and (4), x^ 4- 2xy + y^ = 2704 
Extract root, a; -f- y = 52 
Combining with ( i ), x —■ y = 12 

We have 2^ = ^^'Un.. 

And a; = 32, J 



x = 4;) 
y = 2, f 



Ans. 



260 QUADBATICS, 

6. Denote the numbers by x and y. 

Then x -^ y = 6 (i) 

And a:* 4- y3 _- ^2 (2) 

Dividing (2) by (i ), a;« — a;y + ^2 -, i^ (^j 

Squaring (1 ), a-- -f 2xy -^ y^ = ^6 (4) 

Subtracting (3) from (4), ^xy = 24 

Or ary = 8 (5) 

Subt. (5) from (3), a?^ — 2xy + y^ = 4 

Extract root, 2; — y = 2 

Combine with (i), x + y z= 6 

By addition, 

By subtraction, 

7. Denote one part by x. 

Then the other part =56—2? 

By condition, 56a; — a:^ ~. 5^0 

Changing signs, a:* — 56a: = — 640 

By 2d method, x = 28^^—640 + 784 

Eeducing, a; = 28 ± 12 

.'. a: = 40 ; ) 
And 56 ^x= 16, i^"^' 

8. Let . a; = B's hourly progress. 
Then a; + 3 = A's " '' 

And -^ = B's time on the road, 

X 

And -^- -f- 84 = A's " « 

a: + 3 

By condition, -i^— -f -^ = il? 

a: + 3^3 a; 

Eeducing, 1- - = - 

Clearing, 18a; -f ar^ -f 3a; = 18a; + 54 

Or, 3^ + ^x = ^4 

By 2d method, x = — J ± V54 + | 

Eeducing, a; = — | -[- J^i 

.*. a: = 6 miles, B's rate ; ) . 
And a:-f3 = 9 " A's " J ^^' 
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9. Let ^ = greater number, 

And y = less number. 

Then x — tj = 6 (i) 

And 2^3 + 47 = a.-2 (2) 

From(i), a;2 = 36 .+ 12^ + ^2 

Substituting, 2f + 47 = 3^ + 12?/ -f ?/2 

Transposing, y^ — i2y = — 11 
By 2d method, y ^ 6 ± V^ 11 + 36 

Reducing, y = 11, less, \ j^^,, 

From (i), aJ = 17. greater, f 

10. Denote the length and breadth by x and y. 

Then a; + ^ = 42 (0 

And xy = 432 (2) 

Squaring (i), a^ + 2xy -f .y^ = 1764 
Multiplying (2) by 4, 4 xy = 1728 

Subtracting, x^ — 2xy + f = ^6 
Extract root, x — y = 6 

Combining with (i), a; + y = 42 
By addition, » = 24 ft, len. ; ) j^ 

By subtraction, y = 18 ft., bre., ) "_ 

11. Let a; = A'sage; 
And y = B's age. 

120 , . 
Then xy = 120, or ar = — - (i) 

And (^ — 3)(y -f 2) = 120 

Or 2;y -I- 2a; — 3^ — 6 = 120 (2) 

240 ^ 

Bysubsti., 1 20 + — — 3y = 126 

Reducing, y^ -\- 2y = 80 



71S. 



By 2d method, «/ = — i ± VSo + i 

Reducing, y = 8 yrs., B's age; ) ^^^^ 

From (i), X = 1$ yrs., A's age, f 



252 



QUADRATICS. 



12. Given Va^ + '^^ = 6\/5 
Sciuaring, a:^ + 2a:* + a^ == 36a; 
Dividing by a-, a:* + 23:^ -f .r' = 36 
Extracting root, ^ ■\- x -=. t 

By 2d Method, a; = — | ± V6 + J 

Reducing, a; = — 4 ± f 
.'. a; = 2, Ans. 

13. Given x -f Va? + 6 = 2 + 3\/a: + 6 
Transposing, a; — 2 = 2\/a; -f 6 
Squaring, a:* — 4a: + 4 = 4a: 4- 24 
Uniting terms, a;* — 8a; = 20 

By 2d method, a; = 4 ± V20 -f 76 

Or a; = 4 ± 6 

.•. X = 10, or — 2, ^n5. 



14. 



Let 
Then 

And 
And 



X = No. lbs. pepper for £10. 
a: + 60 = ^' ginger for £20. 

— = Price of pepper per pound. 



20 



a: -f 60 



10 



ginger 
20 



By conditions, 80 x — hioox , 
X X ~f~ 00 



= (>i 



160 400 

X ^ X -^- 60 ^ 



Reducing, 

Clearing, 160a; + 9600 4- 400a; =zi 133^2 _j. ygQ^ 

Uniting and dividing, ^ 4- W^ = -^F 

By 2d method, x = — W ± V^|ooqri^o 

Reducing, a; = -W-±W 

.•. a: = 20 



TO 



And price of pepper per lb. — = i% =z J£, or los.; 



) Arts 



ginger 



£6-o = ^ = i^'^'^^ 
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COLLEGE EXAMINATION PROBLEMS. 
Page 201, Art. 542. 

5c cx -^ a + ^(cx — a ■]- o) 

2. {a* — ¥) ^{a-^h) z=ia^ + a% -^ a}^ -^r h^, Ans. 
See Art. 129, Prin. i. 

3. Given X -f- ^ = 12 ^ 

2 3 

Clearing of fractions, 62:+ 9.^—15 = 72 — 4.^4-8 
Uniting terms, igx = 95 

.-. X = 5, Ans. 

4. Multiply 3V45 — 7A/5 = 2\/5 
By Vif + 2v'9l = 17VI 
And 17VI X 2\/5 = 34, -4^w. 

5. aHi -^ ^iji = aUA, Afis. 

Subtract the exponent of the divisor from that of 
the dividend. 

6. xy^ -r- xiy~i = x^'i, Ans, 

7. Given 30:2 ^ 2a: — 9 = 76 
Reducing, ^^ + ^x = ^ 

By 2d method, a; = — J ± \/ ^ + | 

Reducing, a; = — J ± J^^ 

.'. a; = 5, or — sh ^^^«- 
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8. Given ft^ — Jx- -f yg = 8 
Transposing, etc., t^ -^ ^pc ^^ \ 

By 2(1 method, x = \ ± Vj + i 

Eeducing, x r=z \ ±1 

.-. X = I J, or — f, Ans, 

9. Denote the numbers by x and y. 



Then 

And 

From (i), (Art. 378.) 

Frum (2), 


x:y \\ X -\- y 1^2 (i) 
x\y w x — y:6 (2) 
42a; z= xy + f 
6x = :ry - f (3) 


Subtracting, 


S6X = 2^2 


Or 


^ = fs <^) 


Substituting in (3), 


^ = fs-^ 


Dividing by y«, 


i=h-^ 


Reducing, 
From (4), 


y = 24, less;) ^^^^ 
X = 32. gr-, } 



10. S = --^^ = — ^ = I = i^, ^M5. (Art. 435.) 

11. (a + ^)^ = a^^ + 15a"* 4- 1050^3^, etc.. Am. 

12. (i -f a^)-i = I — - 4. 5 i^ , Ans. (Art. 270.) 

^ ' 5 25 125 ' ^ 

w X -^ = -i X —7— = -J X -* = A; 

n — 1 n — 2 . — i— 2 
w X X = ^V X 



3 

= A X ~ H = - iV.- 
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rage 291^ Art. 543. 

/x + 2y , ^\ ^ l^j^_iy ^\ . 

\x-\-y yl'\ y x + yr 
xy ■\- 2y^ -\ - x ^ -{■ xy _^ x^ + ^ jy + 2 y^ — xy ^ 
(x + y)y * {X + y)y ' 

g^y + 2.y2j- x^ {x - h y) y_ __ 

X + y) y 2xy -{- 2f + x^ 



2. a^a^afa ^^^ = a^^a^^a^^a ^^^ = a, Ans. 

t 



. 2a* 

3. Given x + ya^ + a^^ = —r^zr:^ 
Vrt^ + 

Clearing, a^V^^ + ii^ + a^+a^ = 2^2 
Trans^)osing, xy/a^ -\- x^ = a^ — a^ 

Squaring, aV 4. ^4 _ ^4 __ 2«V + a;* 

Uniting terms, ^ah.^ = a* 

Or af^ = ^I 

3 

.*. « = ± aVi, or ± - V3, ^W5. 
3 

4, Given — ^- ?^ = o 

a;a:H-ia;+2 

Then ioar2+3oa;+2o— 100^—200;— 32^— 3a; = o 

Reducing, 3^** — 7a: = 20 

Dividing by 3, a^ ^ ^x = ^ 

By 2d method, x = i± VW+M 

Extracting root, x z=i ^ ±^ 

.•• a; = 4, or — ij, Ans. 



Given \/a? _ i = a; — i 

Squaring, a;— i=ra^— 2i2;+i 

Transposing, a^ — 3a; = — 2 



By 2d method, x =z j^ ± V— 2 + J 

Eeducing, . ' - ^ = i ± i 

.'. X = 2, or I, Ans. 

a 4 

« = 7:r^ = r:ri=^ ^ *=5i ^w^, see Art. 435, 



fx 
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7. Given x + Va: : x -— Va: :: z'^x + 6 : 2Vi 
By Theorem 7, 2a: : a; — Va: :: 5\/i«^ 4- 6 : aV^- 
By Theorem i, i^'^x = 5a;\/a; + a; — 6\/a 
Beducing, 4a; = 5a; + \/a; — 6 

Or, Vi = a? — 6 (i) 

Squaring, a; = a:^ — 12a; + 36 (2) 

Transposing, a^ — 13a; = — 36 

By 2d method, a; = Jj^ ± V^sM-^ 

Or, a? = J^i ± I = 9 or 4. 

It may be observed that this is a peculiar case. Both 
values of x satisfy equation (2) ; while equation (i) is only 
satisfied with the second value 4. The first value 9, only 
reaches backward to equation (2) ; while the second value 
4, verifies the given proportion. Hence, a; = 4, An%. 

8. (a2 + a;)^ = a^ + 1 2a% + (>(>a^^ + 2 2oa%» + etc.. Am. 
See Arts. 270, 271. 

M — I 12 X II ,, 

M = 12 ; w X = = 06; 

2 2 

«::^ ^ «zi^ = 66 X -^ = 220. 
2 3 

= 1 + i^ + -SyL + _L5K! etc. Am. 
a;* 4a;' 32a;* \zt>x* 

M = — i Arts. 270, 271. 
n— I I ^ — j — I 
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W— I n— 2 • . —1—2 

n X --— - X — — - = Vi X — \ = ^«7 X -i 

23 3 

Prtflrc 2dl, Art. 544:. 

I. 243ai<JS5+i_-(3^3j^i)(8ia8^>4_27fl6^4-9«**^— 3a^*+i) 
8i«8^-i = (9a<^+i)(3a2/5»-hi)(3a2i-i). (Art 129.) 
Hence, g, c. d. = sa^ -f i> -4w«. 
Again, the /• <.*• in. of these factors 
= (9a<S2 + i) (3^2^^ + i) (3a85 - i) (giaS^^ _ 27^658 

+ 9a^l^ — sa^+ 1) 
= (8ia8^— i) (8irt8^— 27a«^+9a*^^-3a2^>+i) 

•— ga^l^ + 30^^ — I, Ans. 

T>. ., 6\/b , 2oc\/i^ 

2. Divide — 5—: by ^-^ 

25 v«^ 2\ah\d^ 

6b^ ^ 20CO* 

2^a^ 2iaH 



25 X 20ai^Jc 

3. Given 2X — y = 21 

Or y = 2aj— 21 (i) 

And 2a::2 + «^ = 1^3 ^2) 

Squaring (i), y^ =: 4^^ — 84a; -f 441 

Substituting in (2), 

2x^ + 40^ — 84a; -f 441 = 153 
Reducing, ic^ _ 14^: = — 48 

By 2d method, ^ = 7 ± V— 48 H- 49 

.-. x= 8,or 6; ) ^^^ 
And from (i)^ y = — 5, or — 9, ) 
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B€me 292, Art. 544. 



Let 


X = 


No. of yards. 


Then 


90 __ 

X 


price per yard. 


By conditions, 


90 _ 

X 


a; + 2 ^' 


Clearing, i 


80a: -h 360 = 


180a; -f- a;* + 23? 


Or 


a;* -f 2a; = 


360 


By 2d method, 


X = 


— I ± V3^i 




= 


— I ± 19 




/. X = 


18 yards; ) 



A J 90 A • } Am. 

And ^ = $5, price, j 

(a — b)^ = a« — i2a"A -f 66aW — 220^^+49508^ 
— 792aW-f 924«*J*— 792aW4- 495«*^ 

4«* — 9»* = (2a + 3;y) (2« — 3^)5 ^^- (Art. 103.) 
/a A ^ / «^ , /2a^ 6a /- 



8. 


= ay/2y Ans. 
Given a: -f- 2y = 7 (i) 
And 2a; H- 3«/ = 12 (2) 
Mult, (i) by 2, 2a: + 4y = 14 (3) 
Subt. (2) from (3), y = 2 ; J ^^ 
Substituting in (i), a; = 3, ( 


9- 


rrlVPTI - - ..I- J 9 . 




32 3 

Clearing of frac., 2a; — 10 -f- 30; = 72 — 2a; + 20 
tlmting terms, 7a: = 102 

,-, ;c = i4f, Ans, 
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Bage 292, Art. 545. 

X X — — CL 

I. From 3a; + -^ subtract x 

20 c 

. ^ X ^ x — a . cx+2b(x — a) 

Ans. 2a; + -^ H , or 2a; H ^ 

lb c 2hc 

I — a? I — y^ 



1 + y X -\' Q^ \ I —xr 



or 



(i+a;)(i~>T )(i -h y)(i~ y) ^ i^y ^^ 
(i +y)x(i +a:)(i — a:) x ' 

a* — 4a«* + Salfi + 4** ( ff^ — 2a6 — 2*2, Ans. 

/»4 



2^2 — 2aJ ) — 40^1 

2a2 — 4aJ — 2^|2 ) — 4rz2^ 4. 8a*« 4- 46^ 
- 4(iW + 8fl?^ + 4^* 

4. From 2^/320 = 8'V^5 
Take s^v^^o = 6^ 

2V^5, ^»«. 

5. a~*ji -7- aH~i = a~HA, ^w«. 

6. Given x* -\- 40^ = 12 

By 2d method, x^ = — 2 ± V12 -f 4 

Reducing, a:* -_. _ 2 ± 4 = 2, or — 6 

Extracting root, x = ±: V2, or± V^6, A7is. 

7. Given ic^ __ a;^^ = x — j^Vz 

Transposing, a^ ^(i ^ \'^)x = ^ ^ 
By 2d method, 

' _i + V3, a/ V3,i4-2a/3+3 

^ ^ -— - - ± Y - ~ + ^ — . 
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Reducing, 7 ■= i-i-^5 -|_ i 


• 




.. x^ ^ ,or ^ , 


-4w«. 


8. 


Denote the numbers by x and y. 






Then -c + y = 2a 


(0 




And Qfl-^f=2b 


(2) 




Squaring (i), 






x^+ 2xy +y = 40^ 


(3) 




Subt (2) from (3), 2xy = 4^2—24 


(4) 




" (4) " (2), 






a^ — 2iry + y« = 4* — 4«' 






Extracting root, a; — y = ± 2 VS — «' 


(5) 



Combining 
And 



ing (i) and (5), x = a± VT^; ) ^^^ 



9. Denote the numbers by x and y. 

Then a; — y:a: + y::2:3 (i) 

And X — y : xy : : 2 : 5 (2) 

From (i), (Th. 7) 2x : x -{- y :: s : 3 

Theorem i, 6a; = 5a; -f 5y 

Or xz= sy (3) 

Prom (2), (Th. i) ^x -- sy = 2xy 

Substituting value of x, 2oy = loy^ 

Reducing, y= 2;)^^ 

From (3), a? = 10, \ 

10. r = Q" = m^i = '{/sT = 3. 

See Art. 407. 

U^nc^ the series 2, 6, 18, 54, 162, 4;>«, 
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m 
II. — ^= = m 



m[ -« -f 0-, 0-7? etc.), ^n«. 

See Aii;. 270. re = — i ; 

W— I , — i— I T « « 

n X -J— = - i X — ^^ = -J X -J = i; 

w — I w — 2 . — i — 2 

n X X = i X — ^ 

233 

= |x-f=-if. 

Poi/e 292, Art. -546. 

12a?'— 192 I2(a:*--i6) « , o^ . /: . ^ 

2. Divide a^ -4 7 by v — m 

Reducing. ^(^4+ ^ ^ ai-^(a g) 
° a — b a — h 

3. Given. « + 3^i = 5£zii + 9IZ175 

ID o 2 

Clear, of frac., 336 + 32;— 11 = loa:— 10 + 776— 56a; 
Uniting terms, 49a; = 441, ic = 9, -4«c<?. 

i + l + i-f=» 30^40^^^45-49 3, 1^^ exponent. 
^. 15 72 — 6x 

Clearing of frac., 30a: — 72 + 6a; = 4rc* 
Reducing, rc2 — 9a; = -—18 



By 2d method, a? = f ±>v/— 18+V 

a; = I ± i = 6, or 3, Ans. 



2C:J COLLEGE DlAMllTAttOK PftOUtfiltS. 

^ciAx J I — a SO— I 

6. Sec Art. 394. a = : — = ^~-, — = 7. 

'^^ m + I 64-1 

Hence the series, 

I, 8, 15, 22, 29, 36, 43, 50, Ans. 

rage 293, Art. 546. 

7. RL'LE. — ^Divide the product of the natural numbers 
from m down to w — w + i inclusive., by the product 
of the natural numbers from i to w inclusive. 

„ , ^ 7w..(w— n+i) 8x7x6x5 J, 

Formula, C = ^^ —' = = 10, Ans. 

1.2.3..., n 1x2x3x4 

NOTB. — m denotes the whole number of letters, and n the number 
of letters taken in a set 

{a - b)-i = L+±+J^, JSr etc., Ans. 
a* 4a* 32a* i28a^ 

9. Denote the smaller by x. 

Then x: 150 — x :: 7 : 8 . 

By Theorem i, Sx = 1050 — 7a? 

Or 15a: = 1050 

.-. X = 70, smaller ; ) . 
150 — a; = 80, greater, ) 

10. Given 5a; + 2y = 29 

And — X + 2y =z — i 



Subtracting, 6x = 30 



Substituting, 



••. a: = 5 ; I 
y = 2, ) 



Ans. 
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Pfff/c 2U:i, Art. 547. 

1. Given \- I = o 

loy— 20— lo— 5// + 3^2 — j2 = o 

Uniting terms, 3^^ + 5y = 42 

Dividing, ^2 + 5^ = j 4 

By 2(1 method, y = -_ s 4. y j^ ^ 2| 

Reducing, y = — f ^ 2^ 

•'. y = 3, or — 4 J, .4w,s\ 

2. cfi -^ a} z=z a-^ ; flf-i -i- «o = ar\ See Art. 396. 

Hence, a, o9y a' ^ are part of a geometrical series of 
which the ratio r = a~\ Ans. 

3. Let 2a: =* first number. 
And 4y = second number. 
Then x -\- sy = 11 (i) 
And X + sy = 6:r — 4y (2) 

From (2), x = '^-j (3) 

Substituting in (i), ^ + 3^ == 11 

Or 22.7 = 55 

2y = 5 

From (3), 2; = ^ X f 

.-. 41J = 10, second ; ) ^^^ 

And 2x = 7, first, ) 

4. Powers of 2«, 

2560^+ 128a'' + 64^1* .. 4a^ -\- 2a + I 

Powers of , 

3 

J __ ^, ? J*_ ^ _*!_ 

3 9 * 729 2187 6561 

Coefficients, 

I 8 28 .. 28 8 I 



(-)' 



^ Q I024fl^J 17Q2«W 112^72^^ T6flJ' . S® . 

= 256^8 ^- 1--^^^ .. +.^^ Arts. 

3 9 729 2187 6561 
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a^ = 2ab + l^= {a^ by. 
Hence the g. c, et. is a — *, Ans. 

6. a^ — Qc^ = (a + z) (a — x)\ 

Hence I. c. ni. is 4a' — 42^, Ans. 

13a — 29 J yb — 2ia gb — iia 

i^a^—^2ab + 2gl^'—2?>ab-\-2ia^-\-'3l^ + gb—iia 

5 (« -~bf ' °^ 

34^2 — 6^ab + 36J2 + 9J -— I ifl . 

S (a - *)=« '^'"- 



8. Given Va? + a = Va; + a 

Squaring x + a = x + 2a'\/x -f d^ 

Reducing, zVx = i .— a 

Squaring, 4a; = i — 2a + a^ 

I — 2« + «« . 
.*. X = — — , Ans. 



Beige 293, Art. 548. 

€?—Qi? (a-\-x)(a—x) ' 

-i. Given ' ^ 



35 6a; — loi 5 

Multiplying by 35, 7a; — 6 — ^~\l\ = 7« 

Transposing, etc., 36a;— 606 + 353;— 175 = o 
Uniting terms, 71a; = 781 

.*. a; = II, Ans. 
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(-^-)- 



Given 7^±9 

4 V 9 

Clearing of fractions, 63a; +81 — 28a;— 4 = 252 
Reducing, 350; = 175 

••• a; = 5, 

Given ^ - ^ + yf = 8 

Trans, and mult, hj 2, a^ — ^x = ^ 



By 2d method, a; = } ± Vi + ^ 

Reducing, x = i±i 

.'. X = i^, or — I, Ans. 



6. Denote the numbers by x, 


y, and z. 




Then 


a?y = 15 




Or 


x='^ 

y 


(I) 


And 


xz = 21 




Or 


21 

X = — 
z 


(2) 


And 


f + z^=y4 


(3) 


Equating (i) and (2), 


15 _ 21 

y z 

^ 21 

y^ = "5^' 
^ 441 




Substituting in (3), 


'-^-'=" 




Or 


6662? = 74 X 
.-. 2? = 49 


441 


Extracting root. 
Substituting in (2), 
Substituting in (i). 


2=7, 3d ; j 
a; = 3, ist ; 
y = 5, 2d, ) 


1 

1 
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Page 294, Art. 548. 

7. I z= a -^ {n — 1) d = I + {n ^ 1) X I = n; 
See Art 388. 

S = X w = —^— X w = — ■ — , Ans. 

2 2 2 

See Art. 389. 

aV 30" 90* 8ia* 24$a^ / 



i+zzi+—, + ^::«+ TTZZit; etc., Ans. 



30* 9a' "^ 8io» "^ 2430' 

» = — i; 

» X ^-' = - i X ^f- = -i X -I = f ; 

n— I M— 2 , — i — 2 ~ , T^ 

«x— — X— - = |x-^— =ix-i= -if; 

n — I w — 2 » — 3 

« X X X 

234 

4 
9- A/300 + V75 = 10 V3 + 5A/3 = 1SV3, ^n*. 

10. Given ? + _lL_=i^ 

Clearing of frac., a^ + 5a? + 147 = 232; -f 115 
Transposing, a;»— -182;=— 32 



By 2d method, a; = 9 ±\/— 32 + 81 

Or a? = 9 ± 7 

/. a? = 16, or 2, -4ws, 

rage 294, Art. 549. 

I. Vi8a5J8 J- V5^^^ = 3n2jV2oJ ± 5a*V^2a*, J/i5. 
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Multiply 




2V3 — V— 5 


By 




4V3 — 2V— 5 
24 — 4 V — 15 




514.) 


— 4V— 15 + 2 X — 5 


(Arts. 312, 


14 — 8V — 15^ ^W5. 


Given 


a;— 123 — a;_ 4 + x 
7 5 4 



Clearing, 202; — 20 + 644 -— 28a; = 980—140—350? 
Uniting terms, 27a; = 216 

.-. X = Sy Ans. 

4. Given ^Zl3_?^^^^ 

^ a; — 2a:— i^" 

Clearing of fractions, 

2o(a.«— 4a; + 3— a:2^6a._8) = (a:* — 3a; + 2) 7 

Or 40a; — 100 = 7a^ — 21a; + 14 

Trans, and divid., a^ — ^x = — ^\^ 



By 2d method, x = ^± V—- H*4-^iW- 

Reducing, a; = fj ± fj 

.•. X = 6, or 2^, ^W5. 

Q . . 2S 2x198 

5. See Art. 392. n = -—— = -—7- = 9 T 

Q A. ^ ^-« 42-2 >^^- 

See Art. 391. d = = = 5, 

n —1% 9 — 1 

W — I W — 2 _ i— 2 T « « 

wx-y-x-— = -ix-— = -ix-4 = ifr; 

(a«— S^* = a 2 is— o-^' etc., ^tw. 

. Za^ 9a* 8ia« 
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= (a — d) Va, -4w«. 
8. Let a;, y and « be the times required by A, B, and C. 



Then 


i^J 


= -rV = A 


(I) 


Part A and 6 do in i day; 


•7 








^- 


= A 


(2) 


Part B and C do in i day ; 


i7 








\^\ 


= i = A 


(3) 


Part A and C do in i day ; 








Adding and reducing, 


i+^ 


+ -;=*» 


(4) 


Part A, B and C do in i day ; 


if 






Subtracting (2) from (4), 




\-^ 




Part A does in i day; 








Subtracting (3) from (4), 




\-' 




Part B does in i day ; 




^ 




Subtracting (i) from (4), 




1 = ^ 





Part C does in i day. 

Clearing of fractions, a: = 10 days, A's time ;\ 

y = 6 days, B^s time ; f 

z = 1$ days, C's time. / Arts. 

If all united do | in i day, it will take J 

3 days to finish. / 

9. 3 = First number ; ) 

5 = Second number ; > Ans. 
7 =• Third number, ) 

See solution of Ex. 6, under Art. 548. 
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rage 294, Art. 550. 



I. Given 




- + - = 2 (l) 




7. by 2, 


^i = 3 b> 


Add and dr 


i-^j- w 


Subtracting (3) from (4), - = i, or a = i ; \ 


€C 


(^) 


** i = I, ory = i;W;is. 

1 


a 


(0 


i = 2, or 2 = i, 1 


2. Given 


3 




8 — a; a;— u 



8 — ic 3 12 

Clearing of fractions, 

36 — 256 + 640; — 4rc2 = 19a; — ^ — 88 
Uniting and divid., a? — 15a; = — 44 
By 2d method, x = ^^' ± V— 44 + a^A 

Reducing, a: = J^ ± | 

.•. a; = II, or 4, Arts. 

3. Factoring the given quantities, we have 

a:^ 4- 4a; — 21 = (a; + 7) (^ — 3) 
rc2 — a: - 56 = (a: + 7) (a; — 8) 

Hence g. c-d. = x + 7 ; | 

And I. Cs m.= (x + 7) (a; — 3) (a; — 8) > Jn.«f. 

= a.'S — 42:8 — ^^x -\- 168, ) 
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4. Let oc = No. of days B requires ; 
Then a; + 10 = " A « 

By condition, 

- H = -hy part A and B do in i day. 

a; a; -I- 10 * ' ^ ^ 

Clearing of frac., 123;+ 120+ 12a; = a? -\- loz 
Or s^ — 142; = 120 

By 2d method, x = y ±^120 + 49 

Eeducing, a? = 7 ± 13 

.". a; = 20 days, B's time ; ) . 
And a; + 10 = 30 days, A's time, f 

5. See Arts. 270, 271. 

Powers of y, y*+ f+ f-\- y+ i 

Powers of 3, i 3 9 27 81 

Coefficients, 146 41 

a^= (y + 3)* = y4+i2y8+54y2+io8y + 8i 
—^ = — (y + 3)8 = — y«— 9f/2— 27y— 27 
2a:2 = 2(y + 3)2 = 2/+ i2y+ 18 

—3 = — 3 

C-. a:*— a:8+2a«— 3 = y*-|-iiy*+47y*+ 93y + ^9y^^ 



i 




